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FTox7101 TECHNICAL HIGHLIGHT-#3

The 400 MHz HRDDS (High Resolution Direct Digital Synthesizer)

Ultra Low-Noise Local Oscillator System

Provides an outstanding Low-noise, High quality Local oscillator signal
that greatly contributes to the excellent multi-signal and the close signal proximity

characteristics of the receiver
1st Local OSC Carrier to Noise Ratio 1st Local OSC Phase Noise: =150dBc/Hz
(14.2 MHz / Mode CW) (14.2 MHz / 2 kHz separation)

SPAN 20kHz

|

L
| |
i S e ] \ J
i : \
40 L
50 a |
g g |
z 2 100 - — T
O 2 L
-90 —t + - = . — - — g .120 ! | 14 + L1 etemtialetld + ,‘
00— — — @ |
10 | l | | | '\“0\M;?7 H =222 B H L $ ‘ !
420 ‘ ! i . M‘J | ! 7 h?"-._. (] _.‘-___h_j
430 ! e Ak \ 1l | | LTI

| | |
140 | =i 480 - 1| AR
219 2197 2199 2201 22203 23205 2207 8209 28211 28243 A5 100 1000 10000 100000 1000000

RX freq. 14.2MHz MODE:CW  Frequency [MHz] Frequency Offset [Hz]

!

n

+0.1ppm High Precision TCXO 400 MHz HRDDS Unit

o
HF/50MHz TRANSCEIVER = ‘_ ||| En— == T y""
FToxT707TMP rzow asy | FVPYT PET M FOM (o T 7 >l
HF/50MHz TRANSCEIVER S - : = R ¢ = =
FTDX 101D 100w - O i 'Muqi;uMd:Opﬁonnl
YA FKS U YAESUUSA | For the latest Yaesu news, visit us on the Internet: http://www.yaesu.com
Threr reaclic 6125 Phyllis Drive, CYpress,  guagifications subjeot to 6hangs without notics, Some acossscries and/or options may bé standard in 6ariain

CA 90630 (714) 827-7600 areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.



{

N A —
[ Portable Digital Node
' er Available
S I, 2 ey al
= (. C4FM/FM 144/430 MHz ar "L __ ) CAFM/FM 144/430 MHz
Dual Band 5W /| Jas520 Dual Band 5 W
— Digital Transceiver oI Digital Transceiver

=~ FI-70DR ~-.'  FT3DR

=9£2% {700 mW Loud and Clear audio, = { Improved 66 ch
S@e=®® Commercial Grade Specifications == GPS receiver included
S— \‘
e o < e .
Portable Digital Node B ——
|

Available

T

B - -
» " co0
M nf_unu o »

CAFM/FM 144 MHZ 65 W
Digital Transceiver :';"”...‘ e = ;‘\
1 o0 | | o e |
% @i | - -ak‘ -
P () imeieiant - = \QF N/~ o
\\")-‘ } S 'Qv o/
HF/50/144/430 MHz Wide-Coverage

100 W All Mode Transceiver (144/430 MHz: 50 W)

F1-991 13

4 Real-Time Spectrum Scope included

Portable Digital Node

AN = —
( Available ‘J

= CAFM/FM 144/430 MHz
Dual Band 5 W
Digital Transceiver

FT2DR

{ Improved 66 ch
GPS receiver included »

Portable Digital Node

P ™ o 7 =< —e .
[‘ Available A]

e
’l',\'.wv 3
7S -«""\.\Q‘
‘ \\\ ""9. .,9.~' /

—

446,500 n &
Y e soe wre s W T
ikt T

C4FM/EM

-

Digital Transceiver

FTM-400XDR

66 ch GPS receiver included

C4FM/FM 430 MHz 55 W
Digital Transceiver

FTM-3207DR

{ Heavy Duty 55 Watts High Power }

YA KE'S T YAESUUSA

| For the latest Yaesu news, visit us on the Internet: http://www.yaesu.com

R T p—— 6125 Phyllis Drive, Cypress,
CA 90630 (714) 827-7600

Specifications subject to change without notice, Some accessories and/or options may be standard in certain
areas, Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for spacific details.



Free Catalog/Dealers/Manuals Online - Visit: www.cushcraftamateur.com or call toll-free 662-323-9538

Cushcraft...Keeping You in Touch Around the Globe

Cushcraft’s latest MA-6B gives you 2-elements on
six bands! You get solid signal-boosting directivity in a
bantam-size and weight.

It mounts on your roof or mast using standard TV
hardware. It's perfect for exploring exciting DX without
the high cost and heavy lifting of installing a large
tower and a full-sized array. Its 7 foot 3-inch boom
has less than 9 feet of turning radius. Contest tough —
handles 1500 Watts.

The unique MA-6B is a two-element Yagi on
20/17/15/12/10/6 Meters. It delivers solid power-

MA-6B 6-Band Beam

Small Footprint -
2-Elements on 20/17I15/12/10/6 Meters!!!

Big Signal

multiplying gain over a dipole on all bands.You get
automatic band switching and a super easy installation
in a compact 26-pound package.

When working DX, what really matters are the
interfering signals and noise you don't hear. That's
where the MA-6B’s impressive side rejection and front-
to-back ratio really shines.

MA-5B, $579.95. Like MA-6B but five bands:
20/17/15/12/10 Meters. 12 and 17 Meters is a single
element trapped dipole.

See cushcraftamateur.com for gain figures.

Cushcraft 10, 15 & 20 Meter Tribander Beams

Only the best tri-band antennas become
DX classics, which is why the Cushcraft
World-Ranger A4S, A3S, and A3WS go
to the head of the class. For more than ik
30 years, these pace-setting performers
have taken on the world's most demanding |
operating conditions and proven
themselves every time. The key to success
comes from attention to basics. For
example, element length and spacing has
been carefully refined over time, and high-power
traps are still hand-made and individually tuned using | characteristics you rely on to maintain regular
laboratory-grade instruments. All this attention to schedules, rack up impressive contest scores, and

Cushcraft R9...80-6 Meters 80 Mete

Cushcraft’s world The R9 is super easy to assemble, installs just about
famous R8 now has a anywhere, and its low profile blends inconspicuously
big brother! into the background in urban and country settings alike.
Big Brother R9 now Compact Footprint: Installs in an area about the
includes 75/80 Meters for local | size of a child’s sandbox -- no ground radials to bury
ragchewing and worldwide low | with all RF-energized surfaces safely out of reach.
band DX without radials! Rugged Construction: Thick fiberglass insulators,
Its omni-directional low angle | all stainless steel

detail means low SWR, wide bandwidth, optimum

directivity, and high efficiency — important performance

80-6 Meters

R-8 -
$599.95

radiation gives you exciting and | hardware and Matchlng Network
easy DX on all 8 bands: 6063 aircraft- RF Choke DC
75/80, 40, 30, 20, 17, 15, 12, aluminum tubing m'?_b
10 and 6 Meters with low SWR. | is double or triple e
QSY instantly -- no antenna walled at key
tuner needed. stress points to gt
handle anything PC
oo 1&;:00‘\;\{;?"?'33 g‘/)(li‘vg Mother Nature omiss e
. can dish out.

Stainless Moistre  S0-239
Steel Hardware Release vent  Feedpoint

One Yagi for Dual-Band FM Radios
Dual-bander VHF rigs are the norm these days, so why not
complement your FM base station with a dual-band Yagi? Not only
will you eliminate a costly feed line, you'll realize extra gain for
digital modes like high-speed packet and D-Star! Cushcraft's
A270-6S provides three elements per band and the A270-10S
provides five for solid point-to-point performance. They're both pre-
tuned and assembly is a snap using the fully illustrated manual.

Cushcraft

grow your collection of rare QSLs!

It goes without saying that the World-
Ranger lineup is also famous for its rugged
construction. In fact, the majority of these
antennas sold years ago are still in service
" today! Conservative mechanical design,
rugged over-sized components, stainless-
steel hardware, and aircraft-grade 6063
make all the difference.

The 3-element A3S/A3WS and 4-element
A4S are world-famous for powerhouse gain and super
performance. A-3WS, $529.95, 12/17 M. 30/40
Meter add-on kits available.

rs...No Radials...1500W

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches.
Wind surface area is 4 square feet.

R8, $569.95. Like R9 antenna but less 75/80
Meters.

R-8TB, $99.95. Tilt-base lets you tilt your antenna
up/down easily by yourself to work on.

R-8GK, $79.95. Three-point guy kit for high winds.

Design
Stainless steel machine screws
guarentee base integrity.

Dusi plate mount make i
easy 10 install counterpoises.

Heavy auty stainiess steel/
alominum interface plate mount
hkeepsyn\ruwnaupkn)m

Cushcraft Famous Ringos Compact
FM Verticals

W1BX’s famous Ringo antenna has been
around for a long time and remains unbeat-
en for solid reliability. The Ringo is broad-
banded, lightning protected, extremely rug-
ged, economical, electrically bullet-proof,
low-angle, and more -- but mainly, it just
plain works! To discover why hams and
commercial two-way installers around the
world still love this antenna, order yours
now!

Your New MFJ 2019
Ham Radio Catalog is HERE!

140 Pages of MFJ, Ameritron, Hygain,
Cushcraft, Mirage and
Vectronics Products! Visit
www.cushcraftamateur.com
to download your copy!

Amateur Radio Antennas 308 Industrial Pk Rd, Starkville, MS 39759 USA
Sales/Tech: (662) 323-9538 m FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. 2016 ©Cushcraft.

Cusheraft_MAGB_0B1110_4C_QST_092019DS



Life is a JOURNEY,
njo y the ride!
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CHA-250B - No Antenna Tuner Needed!

Base Antennas

O CHXMET CHA-250B BROADBAND 80M THROUGH 6M VERTICAL ANTENNA
A newly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires no tuning or
adjustments and VSWR is under 1.5:1 from 3.5-57MHz! » TX: 3.5MHz - 57TMHz * RX: 2.0- 90MHz « VSWR is 1.5:1 or less,
continuous * Max Power: 250W SSB/125W FM+ Impedance: 50 Ohm « Length: 23’ 5" « Weight: 7 Ibs. 1 oz. * Conn: SO-239 +
Mast Req'd: 1" - 2" dia. * Max wind speed: 67MPH

©® Maldo] HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA
80/40/20/15/10/6/2M/70cm Only 1/2 the traditional size and weight of vertical HF antennas, and it includes 2M/70cm! Unigue
radial system rotates for balcony installations, the radials can all be rotated to one side. « Wavelength: HF and 6M: 1/4 wave
* 2M: 1/2 wave * 70cm: Two 5/8waves in phase * Impedance: 50 Ohm » Max Power: HF 200W SSB « 6M-70cm: 150W FM.
Conn: SO-238 « Height: Only 86" « Weight: 5lbs. 70zs.

© CHXMET. GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 6/8 wave « 446MHz 5/8 wave x 3 + Max Pwr: 200W + Length: 511" Weight: 2Ibs. Sozs. « Conn: Gold-
plated SO-239 « Construction: Single-piece fiberglass

O CXMET. GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 5 * Max Pwr: 200W « Length: 10'2" Weight: 3lbs. 8ozs. « Conn:
Gold-plated SO-239 « Construction: Fiberglass, 2 Sections

© CAMET GP-9 /| GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
BEST SELLER! « Wavelength: 146MHz 5/8 wave x 3 « 446MHz 5/8 wave x 8 « Max Pwr: 200W« Length: 16' 9" » Weight: 5lbs.
110zs. * Conn: GP-9 Gold-plated SO-239 » GP-9N Gold-plated N-type female « Construction: Fiberglass, 3 Sections

O C*MET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave x 2 « 220MHz 5/8 wave x 3+ 446MHz 5/8 wave x 5 « Max Pwr: 120W « Length: 10'2" » Weight:
3lbs. 10z.* Conn: Gold-plated SO-239 « Construction: Fiberglass, 2 Sections

© CHXMET. GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA
Wavelength: 52MHz 5/8 wave + 146MHz 5/8 wave x 2 * 446MHz 5/8 wave x 4 » Max Pwr: 150W « Length: 7'11” » Weight: 3Ibs.
10z. * Conn; Gold-plated SO-239» 2MHz band-width after tuning (6M) « Construction: Single-piece fiberglass

NEW

CAA-500Markll
1.8-500MHz Antenna analyzer

The CAA-500Markll combines
the simplicity and accuracy
of an analog instrument,
PLUS...a full color LCD
graphic display * Resistive (R)
and Reactive (X) components
of impedance graphed and
displayed numerically + SWR
readings in both graphic and
numerical results.

Operates on 8-16VDC external power, 6 AA Alkaline
or NiMH rechargeable cells * Trickle charger built in
(only when using NiMH batteries) « Typical battery life:
9 hours of continuous operation « Battery level indicator
+ Selectable auto power-off time limit preserves battery
capacity « SO-239 connector for 1.8-300MHz range *
N-female connector for 300-500MHz range

The perfect combination of analog and graphic
information, designed in particular for antenna
diagnostics and adjustments while on the roof, tower
or in the field!

CAA-5SC

Protect your CAA-500Markl|
from moaisture, shock, dents
and dings!

Shoulder strap included.

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611

@ CXMET.
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ANTENNA MATCHING

ACCESSORIES

High Power Desktop
) q
AT-600PROII Our Most Popular
600 Watts to Mid Size Amps Desktop Tuner
» Dual Bargraph
+1.8 to 54MHz L —
* 600W SSB / 200W Digital am. -
+ USB Control R
AT-1000PROII AT-200PROII 2
QRO. Auto Tuner to 1000W 200 Watts Desktop AT-100PROII
+ Switch L Network «Tunes 10:1 SWR
* Dual Antenna +2 Year Warranty * Dual Bargraph
+ 1000W SSB / 350 W Digital +250W SSB / 100W Digital * Auto / Semi-Auto Mode
L = USB Control o L *125W SSB / 30W Digital 3

Balun / Unun lcom

Zero Power - Go Box Ready!

radios with seamless

integration.
*RU 4:1 UNUN
*RU 9:1 UNUN IT-100

* RBA 4:1 BALUN |
*RBA 1:1 BALUN ¥
*+200W SSB

+ AH-3 & AH-4 Compatible
* Includes Interface Cable
L + 125W SSB / 30W Digital

e ] N
Tuner dedicated to Icom

Designed for portable and low power applications -
zero current drawn once tuned.

Z-100 PLUS
* Low Cost

* Highly Portable
* 125W SSB/30W Digital
Z-11PROII Z-817
+ LED SWR Indicator + FT-817/818 Compatible

+10:1 SWR + Operates on 4 AAs
+ 125W SSB/30W Digital + 20W SSB/5W Digital

=

R&l Electronics 800-221-7735

—

IdgelectronicSEcomBil DR 6

AR S  Call Main Trading

LDG YT-1200

With FREE 500mA Power
Supply and FREE Shipping

V Gogg

ANAST

WIWWAMTCRADIO.COM

FREE
Shipping




OptimizIR

The next generation of StepplIR controllers,

and the latest in the OptimizIR line!

A USER INTERFACE
DESIGNED FOR RESULTS.
Control your StepplIR antenna
from your PC, Mac, iPhone,
or Android device

messs SEAMLESS REMOTE OPERATION
Access the OptimizIR EVO
and all your StepplIR antenna’s
features from anywhere -
just add internet

MULTIPLE ANTENNAS?
NO PROBLEM.

Easily name, save, and
load different antenna DB42/B0 soutHTowER _ Omane
configurations to make 2 14.200 MHz :
switching between setups . - T () () () 8 () (0 ) () (o)
a breeze

StepplR == OptimiziR EvVO =

» BUILT TO SHARE.
Export your configurations
with the click of a button.
Connect with other
StepplIR users and get

next-level results Pre-Production model, final product subject to change

FOR PRODUCT DETAILS AND ORDERING:
www.steppir.com
COMMUNICATION SYSTEMS 425_453_1910




DIAMOND

ANTENNA

Heavy duty fiberglass radomes
Fourlsection assembly

When it comes to quality and performance,
DIAMOND ANTENNA is the worldwide leader

in VHF/UHF base and mobile antennas.

DIAMOND ANTENNAS help you get the most out

of your on-air experience.

For all your base station and repeater needs,
DIAMOND has an antenna that will work for you.

You've tried the rest, now own the best!

Here is a small sample of our wide variety of antennas

Bands Length Max Pwr. Conn.
Rating

Ft.

Dualband Base Station/Repeater Antennas

X700HNA (4 section)

X510HD (3 Section)
X300A (2 Section)
X200A (2 Section)
X50A (1 Section)
X30A (1 Section)

2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm

24
17.2
10
8.3
5.6
4.5

200
330/250
200
200
200
150

Monoband Base Station/Repeater Antennas

F23H (3 Section)

F22A (2 Section)
CP22E (Aluminum)

F718A (Coax Element)

SG7900A
SG7500A
NR770H Series
MR77 Series
AZ504FXH
AZ504SP
NR7900A

NR22L
M285

Diamond Antenna is a division of RF Parts Compal ‘

144-174 MHz
(W/ Cut Chart)

2m
2m
70cm

Dualband Mobile Antennas

2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm

Monoband Mobile Antennas

RF PARTS"

COMPANY

15

10.5
8.9
15

62.2 in.
40.6 in.
38.2 in.
20 in.
15.5 in.
15.5 in.
57 in.

96.8 in.

350

200
200
250

150
150
200
70
50
50
300/250

100
200

N

UHF or N
UHF or N
UHF

UHF or N
UHF

UHF

UHF
UHF
N

UHF
UHF
UHF
Mag
UHF
UHF
UHF

UHF

UHF or NMO

Overlapping outer shells for added strength
Stainless steel mounting hardware & radials
Strong waterproof joint couplings

Type-N cable connection

Wideband performance

Highest gain Dual-band Base Antenna!

i» 1

SG7900A

J

/ X30A / XSOA

dard By Which All Others Are Judged

« Y

|

:_-‘..‘1‘,

F =

X7O00HNA



Howard E. Michel, WB2ITX, ARRL Chief Executive Officer, hmichel@arrl.org

Second Century

Open Technology for Opening Minds

When I first walked around a ham flea market as a teenager,

the vintage equipment was generally military surplus, or older
first-generation SSB rigs. Now, the vintage gear at hamfest flea markets
is Collins and Drake equipment that was state-of-the-art in my youth.

This gear required technical know-how to operate.
One needed to retune the rig — dip the plate — when
changing frequency any significant amount. Back
then, the technology was “open.” By that, | mean
equipment was built with vacuum tubes, discrete
semiconductors, and discrete resistors, capacitors,
and inductors. You could use a VOM, O-scope, simple
hand tools, a soldering iron, and a schematic diagram
to understand what was working and what was not.
You could “look under the hood” and repair or modify
the rig.

In 1971, Intel produced the 4004 microprocessor and
everything changed. Today'’s top rigs are computing
marvels, built using surface-mount components and
with major functionality defined in a silicon wafer and
software. The average ham can’t repair or modify
such a rig, even with an engineering degree. Today’s
state-of-the-art equipment inches closer to plug and

play.

With that in mind, imagine that you've just left a ham-
fest. Returning to your hotel, you get on an elevator,
and a young woman notices your call sign badge. She
asks, “What do those letters and number mean?” You
have the time it takes for the elevator to go up five
floors to communicate your passion for amateur radio
to that young person. What do you say?

You can't say it's to talk around the world; she can do

that now from her cell phone or using the internet. You
can't say it's to get under the hood of a modern radio;
it's all software and silicon. Or is it?

Consider the banner ARRL rolled out last summer,
which said, “Radio communications: skill, service, and
discovery.” Build your elevator speech around that
concept. And ARRL can do more to help you.

ARRL is developing low-cost (target $5.00), build-it-in-

an-hour receiver and transmitter kits. We intend to
make these available at nominal cost to members and
radio clubs who want to have a different “soldering
experience” at their next hamfest. We've even
received a donation (and would like to receive more)
to make some available for free. We will have, as part
of ARRLs booth at Orlando HamCation in February, a
build-a-radio experience using a kit designed by
member Levi Zima, KN4YHS, a 21-year-old RF
designer. Imagine the excitement that a pair of new
hams might have, one building a receiver and one
building a transmitter, going outside and communi-
cating using a radio they built.

Let’s try to recapture some of the excitement — the
skills and discovery — of exploring how radio works.

If you have ideas or experiences that might help us
with our build-a-radio kit, please contact Product
Development Manager Bob Inderbitzen, NQ1R, at
nqir@arrl.org.

| encourage your comments to me at ceo@arrl.org.

Where to Meet WB2ITX

January 24 — Winterfest & ARRL Midwest Division
Convention, Collinsville, lllinois https://winterfest.
sisrc.org

February 7 — February 9 — Orlando HamCation,
Orlando, Florida www.hamcation.com
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Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-973-6572

The First Choice of Hams Around the World!

Free Manuals!
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hy-gam CIassncs

All hy-gain multi-band vertical antennas
are entirely self supporting - no guys
required.

They offer remarkable DX performance
with their extremely low angle ol
radiation and idir n.

ga’gandlo 1500 Wa“s PEP SSB, havc low
AV 18VS) and includo a 12—inch hoavy duty

hy-gain. HF Verticals

Self-supportmg no guys required . . . Remarkable DX performance - low
angle radiation, omnidirectional . . . Handles 1500 Watts . . .
Low SWR. .. Aircraft quality aluminum tubing . . . Stainless steel hardware . ..
Recessed SO-239 connect . . .Two year limited Warranty

Compression clamps are used for radiators.
Includes all stainless steel hardware.
Recessed S0-239 prevents moisture damage.
Hy-gain verticals go up easily with just hand
tools and their cost is surprisingly low.
Two year limited warranty.

AV-18HT, $1099.95. (10, 12, 15, 20, 40, 80 M,
160, 17 Meters optional) 53 ft., 114 lbs.

Standing 53 feet tall, the famous Hy-Gain HyTower is

the world’s best performing vertical! The AV-18HT features
automatic band selection achieved through a unique
stub-decoupling system which effectively isolates various
sections of the antenna so that an electrical 1/4 wavelength
(or odd multiple of a 1/4 wavelength) exists on all bands.
Approximately 250 kHz bandwidth at 2:1 VSWR on 80
Meters. The addition of a base loading coil (LC-160Q,
$149.95), provides exceptional 160 Meter performance.
MK-17, $119.95. Add-on 17 Meter kit. 24 foot tower is all
rugged, hot-dip galvanized steel and all hardware is iridited
for corrosion resistance. Special tilt-over hinged base for
easy raising & lowering.

AV-14AVQ, $229.95. (10, 15, 20 ,40 Meters)

18 ft., 9 Ibs.

The Hy-Gain AV-14AVQ uses the same trap design as the
famous Hy-Gain Thunderbird beams. Three separate air
dielectric Hy-Q traps with oversize coils give superb stability
and 1/4 wave resonance on all bands. Roof mount with
Hy-Gain AV-14RMQ kit, $119.95.

AV-12AVQ, $169.95. (10, 15, 20 Meters)
13 ft., 9 Ibs.

AV-12AVQ also uses Thunderbird beam design air
dielectric traps for extremely Hy-Q performance. This is the
way to go for inexpensive tri-band performance in limited
space. Roof mount with AV-14RMQ kit, $119.95.

AV-18VS, $149.95. (10, 12, 15, 17, 20, 30, 40, 80
Meters) 18 ft., 4 Ibs.

High quality construction and low cost make the AV-18VS
an exceptional value. Easily tuned to any band by adjusting
feed point at the base loading coil. Roof mount with Hy-Gain
AV-14RMQ kit, $119.95.

DX-88, $399.95. (10, 12, 15,17, 20, 30, 40, 80
Meters) 160 Meters optional) 25 ft., 18 Ibs.

All bands are easily tuned with the DX-88's exclusive
adjustable capacitors. 80 and 40 Meters can even be tuned
from the ground without having to lower the antenna. Super
heavy-duty construction. DX-88 OPTIONS: 160 Meter
add-on kit, KIT-160-88, $249.95. Ground Radial
System, GRK-88, $129.95. Roof Radial System,
RRK-88, $119.95.

DX-77A, $499.95. (10, 12, 15, 17, 20, 30, 40
Meters) 29 ft., 25 Ibs.

No ground radials required! Off-center-fed Windom has
55% greater bandwidth than competitive verticals. Heavy-

pp 8HT). duty tiltable base. Each band independently tunable.

Model # Price Bands Max Power Height Weight Wind Surv. Rec. Mast
AV-18HT $1099.95 10,15,20,40,80 1500 W PEP 53 feet 114 pounds 75 MPH

AV-14AVQ $229.95 10, 15, 20, 40 1500 W PEP 18 feet 9 pounds 80 MPH 1.51.625"
AV-12A/Q $169.95 10, 15,20 M 1500 W PEP 13 feet 9 pounds 80 MPH 1.5-1625"
AV-18VS $149.95 10-80 M 1500 W PEP 18 feet 4 pounds 80 MPH 1.5-1,625"
DX-88 $399.95 10-40 M 1500 W PEP 25 feet 18 pounds 75 MPH no guy 1.5-1.625"
DX-77A $499.95 10-80M 1500 W PEP 29 feet 25pounds 60 MPHnoguy  1.5-1.625"

80-6 Meters

Hy-Gain’s new AV-680 adds

75/80 Meters with no radials!

Includes 40, 30, 20, 17, 15, 12, 10 and
6 Meters operation with low 17 degree
radiation angle and omni-directional
world-wide coverage. No ground or radials
needed. Handles full 1500 Watts key down
continuous for two minutes.

AV-680
$599.95

Highly Efficient

The AV-680 uses quarter
wave stubs on 6, 10, 12 and
17 meters and very efficient
end loading coil and capacity
hats on 15, 20, 30, 40 and
80 Meters — no traps. End
loading allows efficient
operation with a low profile.
Resonators are placed in
parallel not in series.

Each band
individually tunable

Extra wide low VSWR
bandwidth. End fed with
broadband matching unit.
Single coax cable feed.
Automatic bandswitching.

Sleek and low-profile

Low 2.9 sq. ft. wind surface
area. Small footprint for
mounting easily on decks,
roofs and patios. 26 feet,
18.5 Ibs.

Built-to-last

High wind survival of 65

. mph. Broadband matchin nﬁg
~unit made from all Teflo
insulated wire. Aircraft quality
aluminum tubing, stainless
steel hardware.

Hy-Gain verticals are the
~ best built, best performing
and best priced multiband
verticals available today.

hy-gain® warranty

Two year limited warranty.
All replacement parts in
stock.

| AV-640, $499.95.
8 bands: 40, 30, 20, 17, 15,
12, 10 6 Meters. 25.5 ft
17.51b

Av-620, $399.95.
6 bands: 20, 17, 15, 12, 10,
6 Meters. 22.5 ft., 10.5 Ibs.

For a Free hy-gain® Catalog

and nearest Dealer...800-973-6572
Call your dealer for your best price!

=
h * a'n Antennas, Rotators & Towers 308 Industrial Pk Rd, Starkville, MS 39759 USA
« Sales/Tech: (662) 323-9538 = FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. ©2016 hy-gain.

AVIBHT_AV680_101308_4C_QST 092019DS




QUALITY AMATEUR RADIO PRODUCTS FROM

INRAD &=
MAT-TUNER from INRAD

6 Great NEW Automatic Antenna Tuners

Broad matching range for high input SWR is better
than internal transceiver automatic antenna tuners,
120 watts RF power handling, 2 year warranty.

Sleek machined aluminum cases, quality PC boards.
Control tuners from radio front panel with included
interface cables for Icom, Kenwood, and Yaesu transceivers.

' INRAD DESK MICROPHONES

THE INRAD DESK MICROPHONE SYSTEM IS THE

NEW STANDARD FOR QUALITY AUDIO ON HF.

Excellent audio doesn’t have to cost hundreds

of dollars. Prices from $138 to $158. QST review:
January 2018.

INRAD W1 HEADSET

THE INRAD W1 HEADSET IS THE NEW HAM N
RADIO STANDARD. Great comfort, Great audio. Great price.
THOUSANDS IN USE WORLDWIDE QST review: May 2019

spiderbeam

high performance lightweight antenna

THE SPIDERBEAM 40FT HD FIBERGLASS ‘

DESK
MICS
$138-158

VIBROPLEX AND
BENCHER CW Keys —

The BENCHER BY-1 is the
best selling iambic paddle in
Amateur Radio! lambic
paddles, straight keys, bugs,
single lever paddles,
accessories and mare.

POLE HAS NO EQUAL IN HAM RADIO

One pole, many uses, made to withstand
years of portable or permanent

RBCNCHERINC.

EASY-ROTOR-CONTROL

USB control of 90 different rotators. Point and click
with your mouse. Interfaces with most popular ham
software. Kit and assembled versions start at only $99.

DXPatrol is a tiny SDR covering 100 kHz-2
GHz that can be used with Windows, Mac, Linux,
or Android. Not an 8-bit dongle! Full featured
receiver. Want to add a panadaptor to

your HF transceiver? Do it with DXPatrol.

Great price at only $99.95!

AZ/EL controllers also available. QST review: Nov. 2014.

installation.

SPIDERBEAM HD FIBERGLASS POLES
40 ft - $109 and $119 / 60 ft - $279 / 72 ft - $479 / 85 ft -
$599. QST review: Feb. 2010

SPIDERBEAM ROTATABLE ALUMINUM MASTS - support
for 13 to 26 Ibs antenna weight. 33 ft - $459 / $485, 41 ft
$509, 47 ft $639, 49 ft $575, 60 ft $749. Guy hardware,
rotator adapters, other accessories available. QST review:

May 2015. 4
www.spiderbeam.us

VIBROPLEX

(865) 309-5073

www.vibroplex.com



Hamation Station Automation

Hamation remote and Local Station Control products allow you to automatically
or manually select antennas, bandpass filters, and control accessories.
Accessories can be StackMatches, Antenna switches, antenna phasing
systems, SteppIR controller, tuming radios on and off, etc. All of this can be
done directly from the Ethernet as well!

Wiring are simple phone cables that daisy chain to all the devices. Wireless
control is also available to your tower-located switches. Call us to learn how to
set up simple or complex systems. Below is a simple basic system that can
switch antennas as you change bands. We can interface to any radio CAT port,
not just RS232.

1, °
fFoevceenm

SHACKLAN s

2X8 EIGHTPAK
ANTENNA SWITCH

SM-8 SHACK MASTER

The Shared Apex
Loop Array™!
Capture the whole band or the whole HF spectrum
at once with the Shared Apex Loop Array 2nd
Generation. Can be remote controlled over the
internet or in your station. 8 directions of directivity.
The Shared Apex Loop Array™ is a revolutionary
receiving antenna that will change the way that you listen to the radio! The patented
design provides performance in a size and over a wide range of frequencies that
will please both the rag-chewer and DXer alike.
Three models to choose from:
* AS-SAL-30 - optimized for VLF, BCB, 1.8-10 MHz
* AS-SAL-20 - optimized for BCB, and 1.8-30 MHz
* AS-SAL-12 - optimized for 3-30 MHz

StackMatch

PowerMaster Il

The original, not the imitations. For
phasing 2, 3, 4 and even 6 antennas.
Also it can be used to combine vertical
and horizontal polarized antennas to
diminish fading.

RF Power and SWR meter. Couplers for

3 kW, 10 kW or higher available for HF/6 m.
VHF and UHF couplers for 1.5 kW. You can
connect up to 5 couplers to the display to
monitor RF power on different TX lines.

2611 North Beltline Rd., Suite 109
Sunnyvale, Texas 75182 USA
sales@arraysolutions.com

Phone 214-954.7140 Fax 214-954-7142

N

ARRAY BOLUTIONS

OM Power Amplifiers,
The New RF Power
Benchmark!

OM2000A+ - OM2000+

The OM2000A + is the lightest and

smallest 2000 W fully automatic

HF/6 m power amplifier in the market.

Its manual tuning version, the OM2000+,

is our affordable unmatched best-seller.

Frequency coverage:

Amateur bands 1.8 — 29.7 MHz including WARC + 50 MHz

Power output: 2000+ W in SSB/CW on HF bands, 1500 Win RTTY
1500 W CW/SSB on 50 MHz

Coming soon the new OM2501HF/A and OM4001HF/A amplifiers.
Additional features and functionality.
Watch our website for details and availability.

Tubes Amplifier Repairs
H *We service ACOM, OM Power, Alpha,
m h 4CX1000A

: ETO, and most brands.
L g s 2 ACX1500B , 55t turnaround, and communication with
]
Tested singles and maiched pairs

our test Technicians
available, 1 year warranty

» Service report and test data included
EMTRON ES-1A

* Tube testing for some common tubes
An innovative radio, amp, and antenna switch.

www.arraysolutions.com/amplifier-service
NEW!

Routes one of two radios to a single amplifier and

then to two antenna outputs. Solves the problem = # &mton ES-1A

”‘?f

ARRAY SOLUTIONS

| Gu-74b

il

I

of tedious manual hookups if you have more T
than one radio. Also routes PTT and ALC lines. ‘e @
Introductory pricing $195.00 3t <O

‘: 5kW - DC to 6m

RATPAK - 1x6
Choice of Muitiple Controllers
SIXPAK - 2x6

Surge Arréstors

AS-302, AS-303 Coaxial cable arrestors. DC to 500
MHz. N-type or SO-239 connectors. AS-300SB
Stacking fixture available. AS-309H, ladder line
arrestor. All have static bleed function. AS-8SP,
AS-12SP and AS-16SP control cable arrestors.
Protect your rotator's and other control cables.

Baluns &
RF Transformers

Ratios 1:1, 1:2, 2:1,4:1 and

% | more. RF line isolators. Ratings
5| 3,5, 10 kW+, Get the most out

of your antenna by stopping the

coaxial cable from becoming

part of it.

Check our Website for more new products!

.~

Array Solutions’ products are in use at top DX and Contest stations worldwide as well as commercial and governmental
installations. We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and
installation of antennas systems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE
consulting services.



Becky R. Schoenfeld, W1BXY, bschoenfeld@arrl.org

Member Spotlight

Skip Paulsen, W1PV

ARRL Life Member Charles
“Skip” Paulsen, W1PV, has
been enjoying the changes
in ham radio for 60 years.
His father was a radio oper-
ator in World War Il, and
taught Skip Morse code
when he was about 10.
Ham radio came a few
years later, in high school,
when Skip joined the school
radio club. His first license,
in November 1960, was
WVP2UM, and he
upgraded to General,
WA2PUM, a few months
later. Skip tested for his
Amateur Extra-class license
during his senior year, but
didn’t pass. “It was a rude
awakening,” he said.

He went into the military
where he served in the
Army Signal Corps, sta-
tioned in Thailand during the Vietnam
War. There, Skip had access to a first-
class Collins S-Line station, and it
interested him in getting back into
ham radio. His license had expired, so
MARS operator Bud Johnson,
AB9AD, gave Skip the Conditional
exam, which he passed.

An “Extra” Long Day

After 2 years in the Army, Skip got
back home and he and his wife,
Donna, settled in Danbury, Connect-
icut. Incentive licensing had kicked in
by then, and you needed an Amateur
Extra-class license if you wanted to
get to the best DX. At the FCC office
on Christopher Street in New York
City, Skip was told that his Conditional
license meant he had to start from
scratch. In one day, Skip passed the
General code test (13 WPM), General
theory, Advanced theory, the Amateur
Extra code test (20 WPM), and the

plane antenna and “moved
from one thing to another”
in the wide world of every-
thing ham radio has to
offer.

Hooked on Bounce
By the time Skip retired 6
years ago, his big hobby
was bicycling. He enjoyed
weekly rides with his local
cycling club and, by his own
admission, “radio was min-
imal” However, 3 years ago,

Skip Paulsen, W1PV, with some of his antennas.

Amateur Extra theory test. “It had to
be 6 to 8 hours of testing,” Skip said. ‘|
was toast, but | was happy.” Skip was
given WA1SCV, which he changed to
WA1PV, for its ease in CW and pho-
netics.

Peaks and Valleys

During his 14 years in Connecticut,
Skip chased DX and got into VHF
from 6 meters to 10 GHz. He had
always been interested in the OSCAR
satellites, and made contacts through
OSCAR 6, 7, and 8.

In 1986, Skip's employer at the time,
AT&T, transferred him to the company
headquarters in New Jersey. He and
his wife, Donna, moved to Pennsyl-
vania, just over the New Jersey line,
and have been there ever since. His
Pennsylvania home is in a valley —
not ideal for a ham who loves VHF —
so Skip started over with a ground

while putting up antennas
at his son’s house for a VHF
contest, Skip had a heart
attack. ‘I got first-class med-
ical care, but the damage
was done,” he said. No
longer able to bicycle, he
returned to ham radio,
buying new equipment in
the hope of giving EME a
try. “Sure enough, the first
time | tried it, | worked about a dozen
stations, and | got hooked. It’s just a
fantastic aspect of radio,” he said.

These days, Skip does EME on

2 meters, 432 MHz, and 1296 MHz,
and he has “a yard full of aluminum,
and plans to expand.” Worked All
States is a favorite award — Skip holds
the basic award as well as Bicenten-
nial, satellite (prior to OSCAR 10), 160
meters, and 2 meters (49 of his
2-meter contacts were on EME — |lli-
nois was the holdout, and he got that
one on meteor scatter). He’s currently
chasing WAS on 432 and 1296. Skip is
still DXing and has 330 entities con-
firmed. He hopes to achieve DXCC
Honor Roll this winter.

“Ham radio is a big house. There's lots
of room in here for everybody,” Skip
said. “I'm sitting here trying to figure out
what's next and what's fun.
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ARRL’s mission: To advance the art, science, and enjoyment of amateur radio.

Guide to

Member Benefits

ARRL Online | www.arrl.org/myARRL

Create an online ARRL Member account, and get
access to members-only benefits. Register at
www.arrl.org/myARRL. Already registered?

Log in at the top of the ARRL website.

=Magazines | www.arrl.org/gst and www.arrl.org/ota
Members in the US receive a choice of print magazine:
QST, ARRL's membership journal (12 monthly issues),
or On the Air, our new magazine for new and beginner-
to-intermediate-level radio amateurs (6 bimonthly
issues). All members can access the digital editions
of both QST and On the Air from a web browser and
apps available for iOS, Android, and Kindle Fire
devices. Members need a valid ARRL account to
access the digital editions of QST and On the Air,
Archives and Periodicals Search, and the Product
Review Archive.

=E-Newsletters | www.arrl.org/myARRL
Subscribe to the weekly ARRL Letter and a variety
of other ARRL e-newsletters and announcements:
ham radio news, radio clubs, public service,
contesting, and more!

=Email Forwarding Service
Email sent to your arrl.net address will be
forwarded to any email account you specify.

Technical Information Service | www.arrl.org/tis
Call or email our expert ARRL Technical Information
Service specialists for answers to all your technical and
operating questions. This service is FREE to ARRL
members.

Advocacy | www.arrl.org/regulatory-advocacy
ARRL supports legislation and regulatory measures
that preserve and protect meaningful access to the
radio spectrum. Our ARRL Regulatory Information
Branch answers member questions concerning FCC
rules and operating practices. ARRL’s Volunteer
Counsel and Volunteer Consulting Engineer programs
open the door to assistance with antenna regulation
and zoning issues.

The American Radio Relay League, Inc.

ARRL, the national association for Amateur Radio® in the United States: supports
the awareness and growth of amateur radio worldwide; advocates for meaningful
access to radio spectrum; strives for every member to get involved, get active,

and get on the air; encourages radio experimentation and, through its members,
advances radio technology and education; and organizes and trains volunteers to
serve their communities by providing public service and emergency communications
(ARRLS Vision Statement, adopted in January 2016).

ARRL is an incorporated, noncommercial association without capital stock chartered
under the laws of the State of Connecticut, and is an exempt organization under
Section 501(c)(3) of the Internal Revenue Code of 1986. Its affairs are governed by
a Board of Directors, whose voting members are elected every 3 years by the
general membership. The officers are elected or appointed by the directors.
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Join or Renew Benefits
www.arrl.org/join www.arrl.org/benefits
Donate Shop

www.arrl.org/donate www.arrl.org/shop

Group Benefits* | www.arrl.org/benefits
=ARRL Ham Radio Equipment Insurance Plan

sLiberty Mutual Auto and Home Insurance
*US only

Find...

...a License Exam Session | www.arrl.org/exam

...a Licensing Class | www.arrl.org/class

...a Radio Club (ARRL-affiliated) | www.arrl.org/clubs
...a Hamfest or Convention | www.arrl.org/hamfests

Interested in Becoming a Ham?
www.arrl.org/newham
newham@arrl.org | Tel. 1-800-326-3942 (US)

Connect with ARRL

ARRL, the national association for Amateur Radio®
225 Main Street, Newington, CT 06111-1400 USA
1-860-594-0200, Mon. — Fri. 8 AM to 5 PM ET except holidays
FAX 1-860-594-0259, email hginfo@arrl.org

Contact ARRL: www.arrl.org/contact-arrl

[£] (€] [€] LI

Website: www.arrl.org

Facebook: @ARRL.org

Twitter: @arrl, @w1aw, @arrl_ares
Instagram and Instagram TV: @arrlhq
YouTube: ARRLHQ

LinkedIn: https://www.linkedin.com/company/
american-radio-relay-league/

Book of the Month!

A History of QST - Volume 2
Advertising 1915-2013

20% OFF Online
www.arrl.org/shop
ARRL Item No, 0048 Ends February 29, 2020
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ARRL is noncommercial, and no one with a pervasive and continuing conflict of
interest is eligible for membership on its Board.

"Of, by, and for the radio amateur," ARRL numbers within its ranks the vast majority
of active amateurs in the nation and has a proud history of achievement as the
standard-bearer in amateur affairs.

A bona fide interest in amateur radio is the only essential qualification of membership;
an amateur radio license is not a prerequisite, although full voting membership is
granted only to licensed amateurs in the US.

Membership inquiries and general correspondence should be addressed to the
administrative headquarters: ARRL, 225 Main St., Newington, Connecticut
06111-1400 USA.



www.arrl.org/divisions

Officers, Division Directors, and Staff

As an ARRL member, you elect the Director and Vice Director who represent your Division on ARRL policy matters.
If you have a question or comment about ARRL policies, contact your representatives listed below.

Officers

Founding President (1914-1936)
Hiram Percy Maxim, W1AW
President

Rick Roderick, KSUR*

P.O. Box 1463, Little Rock, AR 72203
(501-988-2527); kSur@arrl.org

First Vice President

Gregory P. Widin, KIGW*

13457 Sixth St. N., Stillwater, MN 55082
(651-436-8811); kOgw@arrl.org

Second Vice President

Bob Vallio, WERGG

18655 Sheffield Rd.

Castro Valley, CA 94546
(510-537-6704); wérgg@arrl.org

International Affairs Vice President
Jay Bellows, K&QB

1925 Bidwell St., West St. Paul, MN 55118

(651-238-4444); kOgb@arrl.org

Chief Executive Officer and Secretary*

Howard E. Michel, WB2ITX

Treasurer
Rick Niswander, KTGM

Chief Financial Officer
Diane Middleton, W2DLM

Staff

Communications Manager
David Isgur, NTRSN
Development Manager

Melissa Stemmer, KC1MHM
Director of Operations

Norm Fusaro, W3I1Z

Laboratory Manager

Ed Hare, W1RFI

Assistant Laboratory Manager
Bob Allison, WB1GCM

Product Development Manager
Bob Inderbitzen, NQ1R
Marketing Communications Manager
Kathleen Callahan, KC1MBY
Marketing & Sales Manager
Yvette Vinci, KC1AIM

Membership Manager

Diane Petrilli, KB1RNF
Production & Editorial Manager
Steve Ford, WB8IMY
Advertising Sales Manager
Janet Rocco, W1JLR

Assistant Secretary/

Regulatory Information Manager
Dan Henderson, NIND

VEC Manager

Maria Somma, AB1FM

Lifelong Learning Manager

Kris Bickell, K1BIC

Radiosport & Field Services Manager
Bart Jahnke, W9JJ

Business Staff
Controller
Thomas Bell, KC1MHQ

Information Technology Manager
Michael Keane, KIMK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Tom Abernethy, W3TOM*

P.O. Box 73, Accokeek, MD 20607
(301-257-6225); w3tom@arrl.org

Vice Director: Robert B. Famiglio, K3RF
P.O. Box 9, Media, PA 19063
(610-359-7300); k3rf@arrl.org

Central Division
www.central.arrl.org

Kermit Carlson, WOXA

1150 McKee St., Batavia, IL 60510
(630-879-0983), wixa@arrl.org

Vice Director: Carl Luetzelschwab, K9LA
1227 Pion Rd., Fort Wayne, IN 46845
(260-637-6988); k9la@arrl.org

Dakota Division
www.arrldakota.org

Matt Holden, KOBBC

400 Marquette Ave., Apt. 3006
Minneapolis, MN 55401
(952-232-1984); kObbc@arrl.org
Vice Director: Lynn Nelson, WOND
3204 Willow Ln. SE, Minot, ND 58701
(701-833-1000); wOnd@arrl.org

Delta Division

arridelta.org

David A. Norris, K5UZ

907 Evening Sunset Cir., Redfield, AR 72132
(870-613-1606); k5uz@arrl.org

Vice Director: Ed B. Hudgens, WB4RHQ
1441 Wexford Downs Ln., Nashville, TN 37211
(615-333-9859); wbdrhq@arri.org

Great Lakes Division
arrl-greatlakes.org

Dale Williams, WABEFK

291 Outer Dr., Dundee, MI 48131
(734-529-3232); waBefk@arrl.org

Vice Director: Thomas Delaney, W8WTD
4632 Glenway Ave., Cincinnati, OH 45238
(513-921-7423); w8wtd@arrl.org

Hudson Division
www.hudson.arrl.org

Ria Jairam, N2RJ

P.O. Box 73, Sussex, NJ 07461
(973-594-6275); n2rj@arrl.org

Vice Director. William Hudzik, W2UDT
111 Preston Dr., Gillette, NJ 07933
(908-580-0493); w2udt@arrl.org

Midwest Division
www.arrimidwest.org

Rod Blocksome, KODAS

690 Eastview Dr., Robins, IA 52328-9768
(319-393-8022); kOdas@arrl.org

Vice Director: Art Zygielbaum, KGAIZ
6601 Pinecrest Dr., Lincoln, NE 68516
(402-421-0839); kOaiz@arrl.org

How to Contact ARRL Staff

To send an email to any ARRL Headquarters
staff member, put his or her call sign

(or first initial and last name) in front of
@arrl.org. For example, to send to Hiram
Maxim, First President of the ARRL, use
wiaw@arrl.org, or hmaxim@arrl.org.

New England Division
Fred Hopengarten, K1VR*

6 Willarch Rd., Lincoln, MA 01773
(781-259-0088); k1vr@arrl.org

Vice Director: Mike Raisbeck, K1ITWF
85 High St., Chelmsford, MA 01824
(978-250-1235); k1twf@arrl.org

Northwestern Division
www.arrinwdiv.org

Mike Ritz, W7VO

33643 Burma Rd., Scappoose, OR 97056
(503-987-1269); w7vo@arrl.org

Vice Director: Mark J. Tharp, KB7THDX
P.O. Box 2222, Yakima, WA 98907
(509-952-5764), kb7hdx@arrl.org

Pacific Division

pacific.arrl.org

Jim Tiemstra, K6JAT*

13450 Skyline Blvd., Oakland, CA 94619
(510-569-6963); kéjat@arrl.org

Vice Director: Kristen Mcintyre, KEWX
900 Golden Wheel Park Dr., #85, San Jose, CA
95112 (510-703-4942), kéwx@arrl.org

Roanoke Division
arrl-roanoke.com

George W. “Bud” Hippisley, W2RU*
981 Circle Creek Rd., Penhook, VA 24137
(540-576-2527); w2ru@arrl.org

Vice Director: Bill Morine, N2COP
101 Windlass Dr., Wilmington, NC 28409
(910-452-1770); n2cop@arrl.org

Rocky Mountain Division
www.rockymountaindivision.org
Jeff Ryan, KORM

9975 Wadsworth Pkwy. K2-275
Westminster, CO 80021
(303-432-2886); kOrm@arrl.org

Vice Director: Robert Wareham, NGESQ
300 Plaza Dr., Suite 200

Highlands Ranch, CO 80129
(720-592-0394); n0esq@arrl.org

Southeastern Division
www.facebook.com/
ARRLSoutheasternDivision

Mickey Baker, NAMB

14764 Black Bear Rd., West Palm Beach, FL
33418 (954-667-3553); ndmb@arrl.org

Vice Director: James Schilling, KG4JSZ
44 Joel Massey Rd., Haines City, FL 33844
(407-356-3574); kgdjsz@arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

21290 West Hillside Dr., Topanga, CA 90290
(310-455-1138); richardjnorton@yahoo.com

Vice Director: Mark A. Weiss, K6FG

P.O. Box 6603, Woodland Hills, CA 91365
(818-431-5959); k6fg@arrl.org

West Gulf Division
westgulfdivision.org

John Robert Stratton, NSAUS*

P.O. Box 2232, Austin, TX 78768-2232
(512-445-6262); nSaus@n5aus.com

Vice Director: Lee H. Cooper, WSLHC
2507 Autrey Dr., Leander, TX 78641
(512-658-3910); Icooper@arrl.org
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www.arrl.org/sections

ARRL Section Managers

The 15 Divisions of ARRL are arranged into 71 administrative Sections, each headed by an elected Section Manager (SM). Your

Section Manager is the person to contact when you have news about your activities, or those of your radio club. If you need assistance with a
local problem, your Section Manager is your first point of contact. He or she can put you in touch with various ARRL volunteers who

can help (such as Technical Specialists).Your Section Manager is also the person to see if you'd like to become a Section volunteer.
Whatever your license class, your SM has an appointment available. Visit your Section page at www.arrl.org/sections.

Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA
Delaware: Bill Duveneck, KB3KYH,
(302-537-4755); kb3kyh@arrl.org
Eastern Pennsyivania: George Miller, W3GWM, 293 Woods Rd., Wyalusing, PA
18853 (570-250-1007); w3gwm@arrl.org

Maryland-DC: Marty Pittinger, KB3MXM, 4 Pegram Rd., Owings Mills, MD 21117
(410-356-7899); kb3mxm@arrl.org

Northermn New York: Thomas Dick, KF2GC 11 Jenkins St., Saranac Lake, NY 12983
(518-891-0508); kf2gc@arrl.org

Southern New Jersey: Tom Preiser, N2XW, 177 Bowsprit Rd., Manahawkin, NJ,
08050-5001 (609-618-0224); n2xw@arrl.org

Western New York: Laura Mueller, N2LJM, 2011 E. Main St., Falconer, NY 14733
(716-338-3122); n2ljm@arrl.org

Western Pennsylvania: Joe Shupienis, W3BC, P.O. Box 73, Falls Creek, PA
15840-0322 (814-771-3804);, w3bc@arrl.org

Central Division (IL, IN, WI

Iliinois: Ron Morgan, AD9I, 114 Herman St., East Peoria, IL 61611-4420
(309-397-9549); ad9i@arrl.org

Indiana: James Merry, Jr., KCORPX, 7332 W. Mustang Dr., Ellettsville, IN 47429
(812-391-2661); kc9rpx@arrl.org

Wisconsin: Patrick Moretti, KA1RB, W349S3970 Waterville Rd., Dousman, WI
53118-9786 (262-354-2997); kalrb@arrl.org

Dakota Division (MN, ND, SD)

Minnesota: Richard H. “Skip” Jackson, KS@J, 1835-63rd St. E,

Inver Grove Heights, MN 55077 (651-260-4330); ksOj@arri.org

North Dakota: Nancy Yoshida, K&YL, 1079 Harvest Ln. NE, Thompson, ND
58278-9408 (218-779-6596); kOyl@arrl.org

South Dakota: Chris Stallkkamp, KI@D, P.O. Box 271, Selby, SD 57472-0271
(605-870-1784); kiod@arrl.org

Delta Division (AR, LA, MS, TN

Arkansas: James Ferguson Jr NSLKE, 1500 Lauren Dr., Searcy, AR 72143-8477
(501-593-5695); n5lke@arrl.org

Louisiana: John Mark Robertson, K5JMR, 201 Madewood Ct., Bossier City, LA
71111-6325 (318-572-7917); k5jmr@arrl.org

Mississippi: Malcolm Keown, W5XX, 64 Lake Cir. Dr., Vicksburg, MS 39180
(601-636-0827); w5Sxx@arrl.org

Tennessee: David Thomas, KM4NY]1, 205 Linford Rd., Knoxville, TN 37920
(865-654-5489), kmdnyi@arrl.org

Great Lakes Division (KY, MI, OH

Kentucky: Steve Morgan, W4NHO, 1124 W. 12th St., Owensboro, KY 42301-2975
(270-926-4451); wanho@arrl.org

Michigan: Jim Kvochick, K8JK, 10366 Greystone Ct., Brighton, MI 48114-7650
(810-228-5085); kBjk@arrl.org

Ohio: Scott D. Yonally, N8SY, 258 Valley Hi Dr., Mansfield, OH 44904-9792
(419-512-4445); n8sy@arrl.org

Hudson Division (ENY, NLI, NNJ

Eastern New York: John K. Fritze, Jr., K2QY, 4 Normanskill Bivd., Delmar, NY
12054-1335(401-261-4996); k2qy@arrl.org

NYC-Long Island: Jim Mezey, W2KFV, 38 Appletree Ln., Carle Place,

NY 11514-1336 (516-315-8608); w2kfv@arrl.org

Northem New Jersey: Steve Ostrove, K2SO, 249 Keats Ave., Elizabeth, NJ
07208-1059 (908-403-8943); k2so@arrl.org

Midwest Division (IA, KS, MO, NE

lowa: Lelia Garner, W, U|G 145 Front t., Robins, IA 52328-9718

(319-213-3539); waluig@arrl.org

Kansas: Ronald D. Cowan, KB@DTI, P.O. Box 36, LaCygne, KS 66040
(913-757-3758); kbodti@arrl.org

Missouri: Cecil Higgins, ACAHA, 27995 County Rd. 220, Hermitage, MO 65668-8493
(417-399-5027); acOha@arrl.org

Nebraska: Matthew N. Anderson, KAZBOJ, 14300 NW 98th St., Raymond, NE
68428-4254 (402-480-5515); kaOboj@arrl.org

New England Division (CT, EMA, ME, NH, RI, VT, WMA)

Connecticut: Charles |. Motes, Jr., K1DFS 25 Woods»de Ln Plainville, CT 06062
(860-747-6377), k1dfs@arrl.org

Eastern Massachusetts: Tom Walsh, K1TW, 9 Wildwood Dr., Bedford, MA 01730
(781-275-5882); k1tw@arrl.org

Maine: Bill Crowley, K1NIT, 150 Maple St., Farmingdale, ME 04344-4809
(207-512-0312); k1nit@arrl.org

New Hampshire: John Gotthardt, K1UAF, P.O. Box 2298, Wolfeboro, NH
03894-2298 (603-569-3633); k1uaf@arrl.org

Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd., Cumberland, Rl 02864
(401-333-2129); wilyrc@arrl.org

Vermont: Paul N. Gayet, AA1SU, 11 Cherry St., Essex Junction, VT 05452
(802-878-2215), aalsu@arrl.org

Western Massachusetts: Raymond Lajoie, KB1LRL, 245 Leominster Rd., Lunenburg,
MA 01462-2031 (978-549-5507); kb1Iri@arrl.org
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Northwestern Division (AK, EWA, ID, MT, OR, WWA)

Alaska: David Stevens, KL7EB, 8521 Golden St., Apt. 4, Anchorage, AK 99502
(907-242-6483); ki7eb@arrl.org

Eastern Washington: Jack Tiley, AD7FO, 1806 S. Fawn Dr., Spokane Valley, WA
99206-3318 (509-951-7214); ad7fo@arrl.org

Idaho: Dan Marler, K7TREX, 6525 W. Fairfield Ave., Boise, ID 83709

(208-914-8939); k7rex@arrl.org

Montana: Paul Stiles, KF7S0J, 5427 Deadwood Dr., Billings, MT 59105
(406-671-7092); kf7soj@arrl.org

Oregon: David Kidd, KA70Z0, 21760 S. Larkspur Ave., Oregon City, OR 97045-9164
(503-320-3484); ka7ozo@arrl.org

Western Washington: Monte L. Simpson, W7FF, P.O. Box 3008, Silverdale, WA 98383
(360-633-7665); w7ff@arrl.org

Pacific Division (EB, NV, PAC, SV, SF, SJV, SCV)

East Bay: Jim Siemons, W6LK, 2308 Lomond Ln., Walnut Creek, CA 94598-3705
(925-330-0049); wélk@arrl.org

Nevada. John Bigley, N7UR, 2420 Palora Ave., Las Vegas, NV 89121-2157
(702-673-0904), n7Tur@arrl.org

Pacific: Joe Speroni, AHZA, 278 Kapiolani Blvd. #502, Honolulu, HI 96826
(808-955-2496); ahOa@arrl.org

Sacramento Valley: Dr. Carol Milazzo, KP4MD, P.O. Box 665, Citrus Heights, CA
95611-0665 (916-879-7449); kpdmd@arrl.org

San Francisco: Bill Hillendahl, KHEGJV, P.O. Box 4151, Santa Rosa, CA 95402-4151
(707-544-4944); khégjv@arrl.org

San Joaquin Valley: Dan Pruitt, AE6SX, 4834 N. Diana St., Fresno, CA 93726
(559-779-2974); aebsx@arrl.org

Santa Clara Valley: Brandon Bianchi, NIBC, P.O. Box 60128, Palo Alto, CA 94306
(559-313-3373); ni6c@arrl.org

Roanoke Division (NC, SC, VA,

North Carolina: Karl Bowman, WACHX 9 Shimer Farm Ln., Raleigh, NC
27614-6301 (919-669-6068); w4chx@arr1 org

South Carolina: Marc Tarplee, N4UFP, 4406 Deer Run, Rock Hill, SC 29732-9258
(803-327-4978); ndufp@arri.org

Virginia: Joseph Palsa, K3WRY, 9101 Arch Hill Ct., Richmond, VA 23236-2725
(804-350-2665), k3wry@arrl.org

West Virginia: Dan Ringer, KBWV, 18 W. Front St., Morgantown, WV 26501-4507
(304-292-1999), kBwv@arrl.org

Rocky Mountain Division (CO, NM, UT, WY)

Colorado: Jack Ciaccia, WM@G, P.O. Box 21362 Boulder, CO 80308-4362
(303-587-0993); wmOg@arri.org

New Mexico: Bill Mader, K8TE, 4701 Sombrerete Rd. SE, Rio Rancho, NM 87124
(505-250-8570); k8te@arrl.org

Utah: Mel Parkes, NM7P, 2166 E. 2100 North, Layton, UT 84040

(801-547-1753) nm7p@arrl.org

Wyoming: Rick Breininger, N1TEK, 11 E. 2nd North St., Green River, WY 82935
(307-707-4010); nitek@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF
Alabama: JVann Martin, W4JVM, 16 Baron Dr., Chelsea, AL 3
(205-281-4728); wajvm@arrl.org

Georgia: David Benoist, AG4ZR, 190 Fox Hall Crossing East, Senoia, GA 30276
(404-290-0470); agdzr@arrl.org

Northern Florida: Kevin J. Bess, KK4BFN, 908 Flagler Ave., Edgewater, FL
32132-2124 (386-547-2838); kkdbfn@arrl.org

Puerto Rico: Oscar Resto, KP4RF, HC 77 Box 8743, Vega Alta, PR 00692-9660
(787-883-6878); kpdrf@arrl.org

Southern Florida: Barry M. Porter, KB1PA, 14555 Sims Rd., Apt. 251,

Delray Beach, FL 33484 (561-499-8424); kb1pa@arrl.org

Virgin Islands: Fred Kleber, KOVV, P.O. Box 24275, Christiansted, VI 00824-0275
k9vv@arrl.org

West Central Florida: Darrell Davis, KT4WX, 6350 Mills Rd., Fort Meade, FL 33841
(863-245-9923); ktdwx@arrl.org

Southwestern Division (AZ, LAX, ORG, SDG, SB)

Arizona: Rick Paguette, W7RAP, 1600 W. Sunkist Rd., Tucson, AZ 85755-9561
(520-425-6877); wirap@arrl.org

Los Angeles: Diana Feinberg, AI6DF, P.O. Box 4678, Palos Verdes Peninsula, CA
90274-9618 (310-544-2917); ai6df@arrl.org

Orange: Carl Gardenias, WU6D, 20902 Gardenias St., Perris, CA 92570
(951-490-2270); wubd@arrl.org

San Diego: Dave Kaltenborn, N8KBC, 630 Alber St., Chula Vista, CA91911
(619-616-8758); n8kbc@arrl.org

Santa Barbara: John Kitchens, NS6X, P.O. Box 178, Somis, CA 93066
(805-216-2569), nséx@arrl.org

West Gulf Division (tNTX OK, STX, WTX)

North Texas: Steven Lott Smith, KGSVK 125 Contest Ln., Ben Franklin, TX
75415-3830 (318-470-9806); kgSvk@arrl.org

Oklahoma: Kevin O'Dell, NGIRW, 1718 South Fairgrounds, Stillwater, OK 74074
(580-220-9062); nOirw@arrl.org

South Texas: Paul Gilbert, KESZW, 1209 Doris Ln., Cedar Park, TX 78613-7067
(512-940-0441); ke5zw@arrl.org

West Texas. H. Dale Durham, W5WI, P.O. Box 375, Buffalo Gap, TX 79508
(830-719-9000); wSwi@arrl.org
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Free Catalog/Dealers/Manuals Online - Visit: www.ameritron.com or call toll-free 800-647-1800

AMERITRON 600W 160-6M Solid State

600 Watts is only 4 dB below 1500 Watts full legal limit —- less than an S-unit!

ERITEON) . @
‘l.s 606 .' .
I

Solid State no tune E [ ¢ ]
EOOW 160-6M FET Ampiifier m =
BAND SELECT

Now mcludes

6 Miters

Auto Bandswitching

OPERATE

MULTIMETER

Call your favorite dealer for your best price!
ALS-606S ALS-606 ALS-600S ALS-600

$2099 $2299 $1899 $1999

With Switching With Transformer ~ 160-10M, W/Switching ~ W/Transformer Power

Power Supply Power Supply Power Supply Supply
Suggested Retail Suggested Retail Suggested Retail Suggested Retail
S - -
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New! Ameritron ALS-606S/IALS-606 Solid State 600
Watt amplifier covers 160-6 Meters and automatically
bandswitches by your transceiver.
It’s only 4 dB below 1500 Watts — less than an S-unit — nobody can
hear the difference!
Be heard! Work DX and ragchew with anyone. Just turn on, select
band on your transceiver and operate. No tubes, no warming up,
no tuning, ever.
Desktop size 9%/4W x 7H x 147/2D", just 14.2 pounds.
SWR/thermal protected, extremely quiet, lighted peak
reading Cross-Needle SWR/Wattmeter, front panel ALC control,
operate/standby switch, multimeter.
Select transceiver interface cable, www.ameritron.com
ALS-606S, $2099 includes lightweight, highly regulated switching
power supply,10 Ibs., 9W x 6H x 147/2D in.
ALS-606, $2299 includes transformer power supply for 120/220
VAC, 32 Ibs., 9'/2W x 6H x 12D inches.

NEW LOWER PRICE!!!
ALS-600S, $1899. Like ALS-606S. Less auto-band switch,
6/10M. ARI-500, $119.95 auto-bandswitch box. MOD-10MB,
$29.95, adds 10-Meters.
ALS-600, $1999. Like ALS-600S but has transformer AC
power supply.

Here’s what QST said about the ALS-600...

“It protected itself from our boneheaded, sleep deprived band
changing manuevers..."

“I| found myself not worrying about damaging this amplifier...
Kudos to Ameritron.”

“I couldn’t hear any noise at all from the SPS (switching power
supply) on the vertical or quad...”

“I came to greatly appreciate the size, weight, reliability and simplicity
of this amplifier.”

“ALS-600S makes it possible to pack a transceiver and a 600 Watt
amplifier...less than 30 pounds.”

Amerltron 1200W 160-6M Solid State Amp

ALS-1306

$3499

Suggested Retail

ALS-1306
1.5-54 MHz
solid state
near legal

limit™ FET no-tune Amplifier gives 1200

Watts PEP output on all bands,
including 6/10/12 Meters. Get Instant
automatic bandswitching!

ALS-1306 reliability is insured by using eight
rugged MRF-150 power FETs. They are mount-

ed on the dual heavy duty heat sink and properly

arranged to spread out the heat over a large
surface.

The RF deck operates at 50V for efficient, low

RCS-12 8-pos.
Auto Controller...
$3499%

Switch 8 antennas, covers DC to
100 Mhz and handles over 5SKW at
50 ohm below 30 MHZ. 120 VAC
adaptor is included.

AMERITRIONY

’ 3 e
.. Coax Switch...

antennas. No control cable needed.
SWR less than 1.25, 1.5 -60 MHz.
Useable to 100 MHz.

distortion linear RF power service. Cooled by
a whisper quiet cooling fan regulated by
temperature sensors, assuring minimum noise
for adequate cooling.

Get up to 1200 Watts of clean SSB output
(100 Watts gives full rated 1200 Watts output).
Only 22 Ibs. 10W x 61/,H x 181/,D in.
Automatic band switching reads band data
from your rig and auto changes bands as you
make adjustments. Optional interface cable
required.

Hash-free fully regulated switching supply is
12 Ibs., 10W x 61/,H x 91/,D". 50 VDC at 50A.
220 VAC, selectable to 110 VAC. Draws

< 25Aat 110 VAC; 12A @220 VAC.
ALS-1300, $3099. 1200W, 1.5-22 MHz.
No 6 Meters, automatic band-switching with
optional ARI-500, 10/12M with mod.

Ameritron brings you the finest high power accessories!

RCS-8V Remote
(:oa!:;'9 Switch...

RCS-4 Remote

$1999%
Use 1 coax for 4

BN 1.2 SWR at 250 MHz.
Useable to 450 MHz. Less than
.1 dB loss, 1kW at 150 MHz.

Peek Inside...

Be prepared to be amazed at the
beautiful workmanship of this finely
crafted piece of electronic art!
It’s another beautiful, yet powerful
Ameritron Amplifier!

RCS-10 Remote
Coax Switch...
g $229%
e Replace 8 coax with 1!
E SWR less than 1.3 to
60 MHz. RCS- 10L,
$269.95 with lightning arrestors.

The World’s High Power Leader 116 Willow Rd, Starkville, MS 39759
m Tech: (662) 323-8211 m FAX: (662) 323-6551 8 a.m.-4:30 p.m. CST, Monday-Friday

For power amplifier components call (662) 323-8211. Prices and specifications subject to change without notice, ©2016 Ameritron.

ALSB0GS_022817_QST_0906190S
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Eliminate hash and noise with

Clearspeech® Audio Solutions!
Clearly hear voice & amplify your audio!

CLRstereo

Advantages of the DSP powered
Clearspeech® algorithm:

» Adaptive filter algorithm learns the noise and subtracts it out
» Specifically desighed for Ham Radio voice and CW use
» Adjustable filter for best reduction without distortion

RWssr MOUNTAIN (Sé(

Sales: 262 522-6500 Ext 35
sales@westmountainradio.com

westmountainradio.com/QST220




Elecraft® Full-Featured Ultra-portables
100W with Matching Amp

The KX3 has become the compact, 160-6 meter, all-
mode transceiver of choice for thousands of hams, for
home, travel, and portable use. Its versatility has been
demonstrated at countless Field Day and DXpedition
operations.

« Matching PX3 panadapter with
fast, full-color spectrum/waterfall*

* 74" x3.5"x 1.7" (weight: 1.5 Ibs.)

« Best-in-class performance

+ 160-6 meters plus 2 or 4 m*

+ SSB, CW, AM, FM, Data

« Upto 15 WTX

— « Weighted, free-spinning VFO knob

KX Line Packages N N b 9,9 « Precision roofing filter*

Visit Elecraft.com « Wide- : *
for details Wide-range internal ATU

2

Our KX2 “stealth” transceiver can go wherever your
imagination takes you. It's pocket sized, yet it transmits
at up to 12 watts, covers 9 bands, and shares many fea-
tures with the KX3. It also works with the KXPA100 amp.
« 5.8"x2.8"x1.5" (weight: 13 0z)
.+ Ultralight grab-and-go station,
= perfectfor SOTA and field operation
“+ 80-10 meters (9 bands)
« SSB/CW /Data/AM / FM
« Upto 12 W TX
« Internal 2.6 Ah Li-ion battery*
-« Built-in‘mic for HT-style operation
“» Wide-range internal ATU*

ity
et
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A GABION  KYRSEPTTEG

Make Waves in Style with the New K-Line.

K4 Direct-Sampling SDR and KPA 1500 Legal-Limit Amp

7045000 B < @ 14.285.000
™ ‘s - .

{J FLoecuary KPALSOO amrLar
K4 Features KPA1500 Features
Direct sampling SDR « Modular, hybrid architecture « Single or dual 1500 W « Very compact design « Fast, silent PIN diode T/R switching « Built-in
panadapter « High resolution tuning aid » Comprehensive |/0 « Full remote ATU with dual antenna jacks - Compatible with nearly any transceiver -
control via Ethernet « 7" color screen with touch and mouse control custom cables available « 160-6 meters « CE for Europe

+ ATU with 10:1+ range - 3 antenna jacks - Up to 5 receive antenna sources

ELECRAFT
<Jelecraft.com « 831-763-4211 !!/ u



upfront@arrl.org

Uo Frogs

LEG-O-HAM

At last year's Western Carolina Amateur Radio Society
(WCARS) Hamfest in Waynesville, North Carolina, the
chairperson, Ruth Berner, WA4VT, decided to try some-

thing different.

Ruth and her husband, Doug, KN4AYW, are both

“AFOLs" — Adult Fans of LEGO. It is an artistic activity
with adult participants throughout the world. Ruth com-
bined amateur radio and LEGO art at the event, calling
it LEG-O-HAM 1.0. The exhibition was a hit and
attracted a great deal of interest.

Rumor has it LEG-O-HAM 2.0
will appear at the 2020 WCARS
Hamfest on July 25 at the
Haywood County North

Carolina Fairgrounds.

Ruth Berner, WA4VT, at the LEG-O-HAM
1.0 display.

20

February 2020

A LEGO depiction of
a Summits on the Air
(SOTA) operation.

W1AW, the Hiram
Percy Maxim
Memorial Station at
ARRL Headquarters.

Lou Laderman,
WOFK, notes that

one of the fringe 0 P
benefits of living in e ER AT
St. Louis, Missouri

is that Heil Sound ;

is just across the

Mississippi River in . ' PARKING

Fairview Heights, B <= ONLY =
lllinois. When Lou : ) ALL OTHERS WILL
visited the company,  Faees BE SQUELCHED

he was able to WA _ il
park in one of two ! ;
specially reserved
spaces.
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With a wide selection of easy-to-operate, multi-band desktop, handheld and
mobile radios, Alinco delivers maximum value for your amateur radio enjoyment.

Dust & Water-proof
compatiblo

30A SWITCHING POWER SUPPLY

DM-330MVT

144/440MHz
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DR-735T
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Pt L A ED: (209) 900-1296 (F: (209) 624-3153 MIEEID : http://www.remtronix.com DJ _Gz 9T
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Distributed in R
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Good times await you with the
V' g Tri-Band AnyTone 578!

JMR mobile you have
dreaming about is finally here!
Up to 50W of Tri-Band power.
M Visit the link or call the
M number below to learn more!

,  AnyTone AT-DS78UVIIIPRO

° > -TRI-BAND
—— - 50W 2m, 10W 220, 40W 70cm

[ 20 srenz . omm VAP -@Bluetooth

2g19-16-10 23:23 Ny GPS

UFOﬂ

el _442.87500 e o -APRS

-
P3 UFO 3 Pe ]

I 22 ) aaol - n_;‘?m_i -
7 Lo /i _Free 578 Course (597 Value)
e ———— At BridgeCom University

BridseCom® TO LEARN MORE VISIT

816-532-8451 www.bridgecomsystems.com/578
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816-532-8451 www.BridgeComSystems.com/systems

sales@bridgecomsystems.com

= Ham Radm? ves Lives!

1’7ubl|c Service
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-T.H. Merritt, KL5YJ

Brewton, AL

Visit the link or call the
number below to learn more!

TO LEARN MORE VISIT:
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Correspondence

Letters from Our Members

Gil Gildersleeve

| have been rereading some of my
QST magazines from the 1950s and
'60s. One of the things | enjoy in
these magazines is the cartoons in
each edition. Each cartoon has its
own appropriate story to tell and is
signed “W1CJD,” better known as
Phil “Gil” Gildersleeve, W1CJD
(SK). It would have been a pleasure
to have met Gil, but I'm happy to
enjoy his work all these years later.

George Dominick, W4UW
Knoxville, Tennessee
Life Member

Hams on Hazel

| was watching an old episode of
Hazel with my wife on one of the
nostalgia channels, and to my
delight the episode was all about
ham radio. The episode highlighted
a problem with the Baxter’s televi-
sion that they thought was caused
by an amateur radio operator who
was a friend of their son. The ham
asked the power company to visit,
and the technician found that the
problem was actually a heating pad!

It brings to mind all the interference
we deal with today, and how hams
are occasionally blamed for prob-
lems that are not our fault. Looks like
little has changed.

George P. Orphan, KG4DXJ
Jacksonville, Florida

Remembering

the Milestones

With the solar flux hovering around
70 and diminished prospects for
working new DXCC entities with my
5W and simple wire antennas, |
have been spending more time

indulging my interest in the historical
milestones of radio theory, experi-
mentation, and invention. Of course,
as a ham | am especially interested
in amateurs’ early contributions to
the science and art of radio.

My interest in these areas has been
heightened by the upcoming centen-
nial anniversaries of the major mile-
stones in the exploration of the
shortwave spectrum by our prede-
cessors at ARRL during the 1920s.

| encourage my fellow ARRL mem-
bers with similar interests to relive
the thrilling excitement of those
years by reading the relevant articles
in issues of QST published between
1921 and 1924. You might begin with
Paul F. Godley’s, “Official Report on
the Second Transatlantic Tests,” from
the February 1922 issue of QST. He
reports on his experiences in a tent
in the December wind, rain, and cold
of Ardrossan, Scotland, where,
sponsored by ARRL, he went to see
if US amateurs could actually reach
Europe.

| look forward with great anticipation
to whatever ARRL plans for our cel-
ebration of the truly significant explo-
rations by its members, here and
abroad, of the shortwave spectrum
using new circuits and new antenna
concepts during the early 1920s.

Gene Pearson, AASMI
Perrysburg, Ohio
Life Member

Insurance When You

Really Need It

After 45 years in amateur radio, |
suffered my first lightning incident in
August 2019, when lightning struck
a fence post in my back yard, about

20 feet from my station. My wife and
| were in our living room at the time.

We rushed into the station and dis-
covered that we had neglected to
disconnect the station power and
feed lines. | always do this during
“lightning season” here in Florida,
but this one time | had forgotten. It
cost me dearly.

The strike took out our Wi-Fi router,
two computers, a monitor, and our
entire station. The Ilcom IC-7300 was
dead as a rock, the Ameritron ALS-
600 was equally unresponsive, and
my SteppIR vertical antenna was
broken. The strike got my NVIS
dipole on 75 meters as well, blowing
an insulator off the fence and
breaking the wire, in addition to
burning out the center conductor on
the feed line.

We immediately emailed the ARRL
equipment insurance provider that
Sunday afternoon. On Monday, we
received a response from their agent
in Chicago. By Wednesday we were
contacted by an adjuster in Boston,
and on Friday they cut us a check,
which arrived 5 days later.

The service from the insurance
company was superb — quick, pain-
less, and much appreciated! We
would urge everyone to take advan-
tage of this low-cost equipment
insurance as an alternative to
funding an entire station replace-
ment, should a disaster strike. It is a
terrific ARRL member benefit.

John, KE4D, and Libby, KB4FFO, Veach
Leesburg, Florida

Send your letters to “Correspondence,” ARRL, 225 Main St., Newington, CT 06111. You can also submit letters by fax at 860-594-0259,
or via email to letters@arrl.org. We read every letter received, but we can only publish a few each month. We reserve the right to edit

your letter for clarity, and to fit the available page space. Letters published in “Correspondence” may also appear in other ARRL media.
The publishers of QST assume no responsibility for statements made by correspondents.
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Get on the Air with Superior Products from DX Engineering!

IDX) enGINEERING

Optional filters shown

NCC-2 Receive Antenna Variable Phasing System

Use the NCC-2’s phasing and balance controls to reduce interference
and enjoy improved reception. Have antenna space constraints?
Easily null out noise by phasing your transmit and receive antennas,
or use two active verticals or loops with built-in bias tee that
operates from +13.8 up to +21 Vdc. The NCC-2 has internal slots

for plug-in versions of the Receiver Guard 5000HD and RPA-2
preamplifier. Plus, exclude interference-causing signals by

adding filters for the 160-10 meter bands. Enter “NCC-2" at
DXEngineering.com for full details.

DXE-NCC-2...$794.99

POWER AMPLIFIER

RF-KIT RF2K-S Amplifier

DX Engineering is the exclusive North American retailer of RF-KIT’s
powerful new RF2K-S solid-state linear amplifier, featuring full
legal limit capabilities across 160 through 6 meters. It comes

with updated fast PIN diode switching, 1,500W RF power output,
low-noise speed-controlled fans, internal antenna tuner, and dual
LDMOS devices. Available as a kit. Fully assembled model has

not been approved by the FCC and may not be offered for sale

or lease, or be sold or leased, until approval of the FCC has been
obtained. Enter “RF-KIT” at DXEngineering.com to learn more.

OPIIBEAM

DX Engineering Exclusive—OptiBeam Antennas

Proven in stations around the globe, OptiBeam’s German-
engineered, handcrafted directional monoband and multi-band Yagi
and log cell Yagi antennas deliver the highest possible gain, cleanest
radiation patterns, optimum band coverage, and power handling
without compromise. Many popular models are in stock and ready
for fast shipment. Enter “OptiBeam” at DXEngineering.com for
information on 66 available HF directional models.

PAESoRR ATINCONbhil sB

Showroom Staffing Hours:
9 am to 5 pm ET, Monday-Saturday

Ordering (via phone):

HF Amplifiers

ACOM has built a reputation among serious HF contesters and DX
chasers for its high performance Amateur Radio gear. Nowhere

is this more evident than with ACOM’s stunning line of RF power
amplifiers, including the 1200S 1,000 Watt HF+6 and 2100 1,500
Watt HF linear amplifiers. Enter “ACOM” at DXEngineering.com
for detailed features and specs on the entire lineup.

Free Standard Shipping for Orders Over $99*.
If your order, before tax, is over 99 bucks, then you
won’t spend a dime on shipping. (Additional special
handling fees may be incurred for Hazardous
Materials, Truck Freight, International Orders,

Next Day Air, Oversize Shipments, etc.).
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RM

ITALY

Phone or e-mail Tech Support: 330-572-3200
8:30 am to 7 pm ET, Monday-Friday
9.am to 5 pm ET, Saturday

8:30 am to mldnlght ET Monday‘Friday All Times Eastern | COUntry Code: +1

9am to 5 pm ET, Weekends

DXEngineering@DXEngineering.com

800-777-0703 | DXEngineering.com ENGINEERING

CELEBRATING

We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com v & Voilube ©
>000-=20 EmailSupport 24/7/365 at DXEngineering@DXEngineering.com




Yuma Hamfest s

& Southwestern
Division Convention
Yuma, Arizona
Feb. 14 & 15, 2020

Yuma County Fairgrounds
2520 East 32™ Street, Yuma, Arizona

www.yumahamfest.org

Check the Website for Additional Information

GatCes Open for GHan;fgs_t DiBner &
amping rand Prize Drawing
ooy | oS | oy o
Friday, 7 am - Noon oA 6:00 - 8:00 pm
Vendors and Exhibitors Tailgating (Swap Meet)
Hourly Door Prizes $5 Admission
Consignment Sales DXCC Card Checks
License Testing Full Seminar Schedule
On-site RV Camping $20,000 + Grand Prizes
Buzzard BBQ Admission Prizes
ARRL Speakers Hospitality Area
Transmitter Hunt Antenna Clinic & T-hunt

Near Space Balloon Launch On-site Food Concessions

W1AW/7 Special Event Station
Email: info@yumahamfest.org




American Radio Relay League
Hesdrariel

W1AW’s QSL File

Every month, W1AW receives hundreds of QSL cards from hams all

over the world, confirming contact with the Hiram Percy Maxim Memorial
Station at ARRL Headquarters. Maybe you'll recognize an on-air friend —
or even yourself — among these recent cards.
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OF DX

T5-990S

Dual TFT Display & Dual Receiver HF/50 MHz Transceiver
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Make no mistake, 'Rwlsyls ?lot a to inally a serious tool Is availabl ev most from your
hobby - of course it's a Kenwood.

¢ Covers the HF and 50 MHz bands. * Clean 5 to 200 W transmit power through the 50 V FET final unit.

¢ High-speed automatic antenna tuner. ¢ Built-in RTTY and PSK.

e USB, Serial and LAN ports. * Three Analog Devices 32-bit floating-point arithmetic DSPs.

« Various PC applications (free software): ARCP-990 e DVI output for display by an external monitor (main screen display only).

enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

K E N WO O D Customer Support: (310) 639-4200 Scan with your phone to f ‘ﬁ RegEwred
Fax: (310) 537-8235 download TS-990S brochure.  www.kenwood.com/usa i
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Figure 1 — The PiHat mounted on a Raspberry Pi3 microcomputer.

Bob Wilton, KF5TPQ

A D-STAR hotspot is a miniature repeater located
inside your home. Using your D-STAR transceiver, you
connect to the hotspot, and it uses your internet con-
nection to link you to the global D-STAR network —
just like a full-fledged D-STAR repeater.

There are commercially available hotspots, but you
can create your own inexpensive version with a pre-
built PiHat module that plugs directly onto the top of a
Raspberry Pi microcomputer. This will effectively turn
the microcomputer into a hotspot known as a Pi-Star.

Our PiHat is a multimode digital voice modem
(MMDVM) hotspot that costs less than $90, including
the cost of the Raspberry Pi. I'll address the PiHat
installation process that includes downloading the Pi-
Star image and transferring it to an SD card, booting
up Pi-Star for the first time, interfacing it to your Wi-Fi,
and then configuring the resulting Pi-Star by using
your radio. | will present a step-by-step process in
order to make this easy, even for those with little
D-STAR and Pi-Star knowledge.

Before beginning, you may want to review online
resources on PiHat, Pi-Star, and Raspberry Pi com-
puters. Helpful sources include the Pi-Star home-
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Build Your Own
D-STAR Hotspot

No D-STAR
repeaters
nearby?
Assemble this

iInexpensive
hotspot
and join
the D-STAR
universe!

page at www.pistar.uk, the Pi-Star manual at
https://amateurradionotes.com/images/1-Playing_
with_Pi-Star.pdf, and a guide for D-STAR at
www.roblocher.com/whitepapers/dstar.htmi.

There are also YouTube videos to help you understand
D-STAR configurations.

Step 1

Once you've acquired an MMDVM hotspot board
(search on Amazon) and a Raspberry Pi microcom-
puter, begin by plugging the PiHat onto the top of the
Raspberry Pi, as shown in Figure 1 (above).

Next, go to www.pistar.uk/downloads and download
the Pi-Star image (choose the one based on your
Raspberry Pi model) to your PC. Insert an SD card into
your PC, possibly using an adapter if needed, and
install the image on the card using Eicher software
(www.balena.io/etcher). Dismiss any system mes-
sages regarding SD card formatting because Eicher
will do this for you.

Step 2

Insert the SD card into your Raspberry Pi, connect your
power supply to the microcomputer, and let it boot. The
Pi/Pi-Star will attempt to log into Wi-Fi, but after a few
minutes, it will proceed to create its own hotspot.



When the hotspot installation has finished, you need to
direct your PC to connect to it rather than your home
Wi-Fi. Go to the Wi-Fi settings on your PC, choose
PI-STAR, and select CONNECT. Enter “raspberry” when

a password is requested.

Next, you need to connect to the Pi-Star portal

on the Pi-Star. To do this, open your
web browser on your PC, type
“192.168.50.1” in the address bar,
and press ENTER. You will soon see
the Pi-Star Dashboard (see Figure 2).

To configure Pi-Star to work with your
Pi/PiHat, select the CONFIGURATION
button in the top right (if a setting is
not mentioned, the default will work).
Select APPLY CHANGES below each
panel to update changes to that spe-
cific panel.

On the CONTROL SOFTWARE panel
(see Figure 3), select MMDVM HOST
and SIMPLEX MODE.

On the MMDVM HOST CONFIGURATION
panel (see Figure 4), turn on D-STAR
mode. On the Display Type, press the
down arrow and select OLED to turn
on the PiHat OLED display.

On the GENERAL CONFIGURATION
panel (see Figure 5), set the node
call sign to your D-STAR call sign.

Step 3

Set your D-STAR radio frequency to
whatever you will use to communi-
cate with the hotspot once it is config-
ured. This frequency setting is for
communication between the Pi-Star
and the local radio (most PiStar hats
only communicate on UHF).

Set up latitude and longitude for your
location. Set your town and country,
and set the radio/modem type to
STM32-DVM / MMDVM_HS —
RASPBERRY PIHAT (GPIO) via the
dropdown selection. This is the set-
ting for the PiHat | used. If you are
working with a different PiHat, check
the documents that come with it.

Pi-Star Digital Voice Dashboard for KIANRZ

Set the node type to PUBLIC if other radios with dif-
ferent call signs will be using this hotspot. You most
likely can leave the APRS Host set to the default, but
look at the manual for more information. Finally, set the
time zone and language to your requirements.

Dashboard | Admn | Conbguraton

Wodes Enabled .
- Tame (E0T) | eallsiga BEet

16:04:38 Jun 11Th D-5tar  |WeDCR/5102 CQIQCQ via ReFas2 C
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Ite:oa:ss Jun 21th p-star |12z REFEIOCL

| 180 Jun 1188 [D-5tar  |NISSRZ/TIME |cQEREQ et
Rt St e fest1ster Jun 11t p.star  [kaerx/nIce CQCQCQ vis REFE3E C net
T [es: 15 01 Jun 11th ID-SEAr [w5AW/PAT [CEREQ vis REFE:8 C net
117155 Jun 11th p-star |wecsuiszee ceQeQ via REFE3e C et
217130 Jun 11th {D-star ]mmusn. COCQCQ via REFE3E C net
82116159 Jun 11th D-Star  [NALN/S1P2 COCQEQ w13 REFA3@ C Net
716146 Jun 11%h D-star  [K3RQX [CRCQEQ via REFEZ3 C Nt
joazec:18 Jun 11th D-star [axau COCQCQ wia REF@3A C uet
RadiG AT 7:59:32 Jun A1th D-Star  |[KCaQT COCQCQ via REFE3A C Net
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07:45:45 Jur 11th p-star  |waazn CQCQCQ wia REFE3R C et
67:43:27 Jun 1150 D-Star  |NSTEQ/JOH CQCQLQ via REFBIR C tet
7142137 Jun 11th [D-St3"  |KASINI/ID51 JEQ via REFEZE © et
Er:ss:ss- Jun 11th D-star  |KDaKc1/ /I CQCQCQ wis REFEIB C Het
Het

B7:32:45 Jun 11tk In-star |lO(4GVlm5! COCOCQ via REF832 C

S9+4508

tinked To REFG36
{orlus Outgoing)

Figure 2 — The Pi-Star dashboard.

Pi-Star Digital Voice - Configuration

Dashbuand | Admin | Expetd | Power | Update | Backup/Restars | Factory Resed

Gateway Hardware Information

CPU [oad

pi-star 4.3.35-v7 | Pi 3 Model B (1G8) - Embest; CH | 8.21 / 6.2 / 6.6

Control Software

TPU TEw

[controller Softuare: O pstarrepeater ® srDvisiost (OV-feza Minimum Firmware 3.€7 Reguirad)
voller Mode: (@ simpiex riode () ouplex mepsater (8 HBIF-DUBIEX DN HOTSPSES)

Figure 3 — The CONTROL SOFTWARE panel.

MMDVMHost Configuration

MR Mode: RF Hangtime: |20 Net Hangtime: |20
-star Mode: (@ #F Hangtime: |20 | Net Hangtime: |20

[rse mode: RF Hangtime: |20 | Net Hangtine; (20

25 rode: RF Hangtine: [20 | Net Hangtine: [20

pooN Mode: AF Hangtime: 20 | Net Hangtise: |20
F20MR:

[YSF2NXDN

fsraras:

JDMR2YSF = Uses 7 prefix on DMRGEt=way

2% : uses 7 prefix an DIRGSTEwaY

JpocsaG: POCSAG Poging Features

junus Displsy Type: OLED /| port: |/dev/lyAMAD | Mextion Lawout: | GAKLX v

Figure 4 — The MMDVM HOST CONFIGURATION panel.
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“gateway.” You can set up a default reflector on power
up if you wish. The FIREWALL CONFIGURATION panel
should default to the selections shown in Figure 7.

Step 4

In the D-STAR CONFIGURATION panel (see Figure 6),
set the RPT1 call sign to your call sign if it wasn't auto-
matically carried here from a previous entry. Enter a
“B” for UHF, unless you have a PiHat that works in
VHF, in which case enter a “C” The RPT2 will be gen-
erated automatically, and you'll note that “G” is for

The WIRELESS CONFIGURATION panel (see Figure 8)
configures the Pi-Star to work on your home Wi-Fi.
Select “Configure Wi-Fi” and input your home Wi-Fi
SSID and password. Turn the P-Star
power off and then on. When you do,
the Pi-Star will connect to your Wi-Fi.

General Configuration

Figure 5 — The GENERAL CONFIGURATION panel.

D-Star Configuration
!pn callsign: kreurz B |
[RPra callsige: ||:wnz G
Remote Password: f’.ll!lll
pefault Reflector: REFU30 ~||C ~ | Cistartup (® aual

i rcoDeGateway Language: English_(US) ]
[Time Announcements: ( !
ise 0Plus for XRF: I

Note: Updote Required if chenged

Figure 6 — The D-STAR CONFIGURATION panel.

Firewall Cnnﬁinrlbon

pashboard access: @ ppivate Crpublic

lLrcDDBGateway Remote: @i private (rublic

SSK Access: ® private C'eublic
lairto ap: ®on | off | Note: Reboot Required 1f changed
s ®on Ooff

Figure 7 — The FIREWALL CONFIGURATION panel. The default values work as shown.

Wireless Configuration

Reset WiFi Adapter )| Configure WiFi

Interface Tnformalion Wirsless Information
Connected To : ARRIS-F768
P Mac Address : 38:70:0c:94:17:69

e Name : wlan0

nterface Status : Interface s up
P Address : 192.168.0.11
Subnel Mask : 255.255.25.5.0 2

Bitrate : 57.7 MBit/s
Mac Add : b8:27:ek

|Signal Level : -74 dBm

Interface Statistics
Received Packets : 1835551
Received Bytes : 157753008 (150.4 MiB)
ransferred Packels : 357987
ransferred Byltes : 75160457 (71.6 MiB)

ransmit Power : 31 dBm
Link Quality : 36/70

Informatinn provided by ifconfig and reconfig

Remote Access Password

Password

p3i-star I?assn:rd :I | confirm Password; Sa! Password

WARNING: This changss the password for this admin page
AND the “pi-star® SSH account

-
Gt your oY af Si-stac Trom e,

Figure 8 — The WIRELESS CONFIGURATION panel.
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s tname: [ pi-st: * 203 UFFix hoas .local

T — T You can now go back to your PC

hadio Frequency: e and change its Wi-Fi settings to con-
tatitude: 34983 egress (pesitive value for North, negative for South) nect to your home network.

Longitude: -83.86 egrees (positive value for =ast, negative for west)

Toun © Young Harris | ” " .
i = ‘ Finally, you must determine the Pi-
I g /Ay Oz ComUAOKIANRZ | [ © auto L) ponial Star IP address that was assigned
Radio/Moden Type: STM32-DVM / MMDVM_HS - Raspbarry Pi Hat (GFI0) vl by your router' Whlle the Pl-StaI’

node Type: O (e . . »
= = OLED display will eventually display
Systes Tine Zone: AmericalNew_York v the Wi-Fi IP address, you can down-
oashboard Language: | angiisn_us v

load the Advanced IP Scanner
(www.advanced-ip-scanner.com)
and run it to find the new address.
Once you have determined the Pi-
Star IP address, enter it into your
browser, and you will be able to con-
nect to Pi-Star over your local Wi-Fi
in case you ever need to access it to
make changes.

This process should be easily repro-
duceable by most hams. For addi-
tional help, go to the www.arrl.org/
QST-in-Depth web page for a radio/
D-STAR hotspot programming
example.

Bob Wilton, KF5TPQ, holds a General-class
license and has been licensed since January
2013. He attended a technical college where
he studied electronic technology, after which
he worked for 36 years in the large computer
industry providing on-site customer technical
support and engineering design and develop-
ment support. Bob retired in 2011 and is now
the ARES Emergency Coordinator for Towns
County, Georgia, as well as the Secretary for
the Mountain Amateur Radio Club in Hiawas-
see, Georgia. He enjoys working HF SSB DX
as well as multiple digital modes, including
PSK, JT9, JT65, FT8, and WinLink. You can
contact Bob at bmwilton@live.com.

For updates to this article,
see the QST Feedback page
at www.arrl.org/feedback.
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Fabricate this

dual-key design in
your home workshop.

CW
Combo Key

Marc Alan Winzenried, WA9ZCO

This Combo Key (dual-key) design is suitable for
operating transceivers like the Icom IC-7610, with a
straight key plugged into the rear key port and a
paddle plugged into the front port, allowing on-the-fly
operation of both keys without the need for trans-

ceiver reconfiguration (see the lead image). The
design is compact, and maximizes key stability in a
small size.

The key features dual-key functionality, compact size,
and heavy base weight for operational stability. It has
single-hand adjustments without the need to adjust
locking nuts, has minimal adjustment backlash, and
adjustable tension holding. Only a summary and
safety precautions appear here. Detailed construc-
tion information, mechanical drawings, a materials
list, and additional images can be found on the
www.arrl.org/QST-in-Depth web page, as can the
design drawings and Design CAD files.

Although there is some
milling used for fabrication
of some components, | did

not use a milling machine.

Figure 1 — A drill press used as a milling fixture.
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Tools

You will need a multispeed drill press (see Figure 1,
shown milling the base), a belt sander with a fixed
stand, and a right angle grinder with thin ferrous
metal cutting disk. You will also need an X/Y table
with a vise (www.harborfreight.com), and a table
saw with an aluminum metal cutting blade.

Also needed are a small hobby metal chop saw, a
Dremel tool with metal cutting discs, a router with
wood-type router bits, and a small hydraulic jack

— shown in use bending the key arm in Figure 2.

A half-inch variable speed drill, wire gauge drill set,
modified wire gauge drills for brass cutting, a quarter-
inch ferrous metal end mill, and a quarter-inch non-
ferrous metal end mill are also useful.

Key Design

| designed components using a very early version of

Design CAD, starting with the functional components
first and then the mounting components. | then fabri-

.

el

ST

UM

Figure 2 — A hydraulic jack mounted in a fixture for armature
bending.
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cated parts. | first assembled the key on the unfin-
ished steel base to check the design concept, and
then disassembled it for final finishing. Although there
is some milling used for fabrication of some compo-
nents, | did not use a milling machine. To stay with
the concept of using commonly available and afford-
able tools, | mounted an X/Y table vise to the base of
the drill press and installed a quarter-inch end mill in
the drill press chuck (see Figure 1).

Steel Material Fabrication

Cut the steel key base using a right angle grinder
with a thin metal cutting disk. Follow all safety pre-
cautions, including safety glasses, hearing protec-
tion, heavy clothing, and appropriate gloves. Cutting
steel with a grinder and a cutting disk produces
sparks that can ignite combustible materials, so do
this process in a safe area, free of all combustibles.
Use a belt sander mounted in a rigid stand, and a
heavy-duty metal cutting belt in the sizing and pre-
polishing steps. The threaded holes were hand
tapped using a tap with the appropriate lubrication
cutting fluid.

Brass Material Fabrication

| cut all of the brass components on a table saw with
an aluminum-cutting blade installed. | used a 7'2-inch
Milwaukee aluminum cutting blade, as shown in
Figure 3, but other non-ferrous metal cutting blades
are available. Cutting brass at the slowest speed pos-
sible did not produce any sparks.

Figure 3 — A brass sawing table with an aluminum
saw blade at right.



Figure 4 — A rough sanding fixture.

| used a double-fluted end mill intended for alumi-
num, but it works well on brass. Drilling brass is dif-
ferent than drilling steel, so | used modified drill bits
specific to brass drilling.

Finish the brass components using the belt sander
(see Figure 4) and a hand-sanding block. Hand tap
the threaded holes using standard taps with the
appropriate tap lubrication cutting fluid. | made a tap
alignment block from a small scrap block of brass
with the appropriate tap clearance hole drilled.

Plastic Material Fabrication

| cut most of the acrylic plastic parts using the table
saw with an aluminum cutting blade. Cut circular
parts using hole saws with a wood guide block. Cut
the paddle handles using the table saw, and the front
radius corners using a table-mounted wood router
and a wood radius cutter bit with a bearing guide.
Radius-cut the edges of the paddle handles using a
Ye-inch wood radius cutting bit that also has a bear-
ing guide.

Sand all plastic edges in steps using sanding paper
from 180 grit to 3,000 grit. Once you've finished
sanding the edges of the plastic, polish the edges
using the Novus #2 and 3 plastic scratch remover
products. Holes drilled in the plastic are best done
using the brass modified drill bits. Thread the holes
with a hand tap without using any cutting fluid. Align
the tap using an alignment block.

Combo Key Base Fabrication
Cut the base froma 12 x 2 x 3 inch
rectangular cold rolled steel bar stock
using a right angle grinder with a metal
cutoff wheel. Sand and pre-polish the
cut base to the finished size using the
belt sander mounted in a fixed stand.
Mark and drill all holes using a stan-
dard drill press. Counter-sink all socket
head screws on the base bottom

side to recess the screw heads (see
Figure 1). Mill the conductor slots on
the key base bottom side using the
tooling, as described on the QST in
Depth page.

Assemble the complete key and test for
operation. Once the key is fully opera-
tional, disassemble the base and have
it chrome plated by a local plating shop.
Then re-assemble the key and add the four self-
adhesive rubber pads to the base bottom corners.

Straight Key Fabrication and Assembly
For the bending process, | built a jig from steel

straps to hold a small common hydraulic jack (see
Figure 2). My jig was welded, but the jig can be fabri-
cated without a welder. Use safety glasses during the
bending process. | used a full-scale print of the arma-
ture as a template to confirm the correct bends of the
armature. The armature could be inserted in the jig
backwards to correct an over-bent armature.
Roughly sand the armature sides with a belt sander
to remove the side bend-outs so the armature can sit
square for drilling the holes for the tension screws,
axle, and side supports. Trim the armature to the fin-
ished length using the table saw. Details of the
straight key assembly are on the QST in Depth page.

Once the key is fully
operational, disassemble
the base and have it

chrome plated by a local
plating shop.
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Paddle Key Fabrication and Assembly
The paddle armatures are an assembly of four parts
that include the main support, axle support, axle, and
the contact pin. Cut the two main paddle armatures
from ¥ x % inch brass bar stock using the table saw,
and roughly sand using the fix-mounted belt sander.
Both left and right main paddle armatures are sym-
metrically identical, so the same operations apply to
both pieces. Again, specific detailed instructions are
on the QST in Depth web page.

Cut two axle supports from brass bar stock, and
roughly sand. Both left and right axle supports are
symmetrically identical. Cut two brass contact rods
from round brass rod stock. Cut the armature axle to
length from a stainless-steel standard stock rod
using a Dremel-mounted metal cut-off disk, and
polish each end using the drill press.

Cut two base side supports from brass bar stock.
Both base side supports are symmetrically identical,
so the same operations apply to both pieces. Mill the
top bearing support bar notches and the back angle
using the X/Y table vise on the drill press.

Cut two base contact supports from brass bar stock
using the table saw and
roughly sand. Both base con-
tact supports are symmetri-
cally identical. Cut the main
support center stop from brass
bar stock and roughly sand.

Cut the upper bearing support
bar from brass bar stock, and
roughly sand. Cut three brass
terminal posts from a standard
round tube brass stock. Cut
two brass contact rods from
round brass rod stock. Drill one
end of each piece with a small
dimple using a drill-centering
jig. Fill the dimple hole with
rosin flux, and silver solder the
end. Place the part in the drill
press chuck for finish sizing
and polishing. Install the com-
pleted contacts in the end of
the two paddle armatures and
hold in place with locking set-
SCrews.

final finish.
» Figure 6 — The

bottom of the key
before final finish.
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AFigure 5 — The top
view of the key before

Fabricate the two contact strips from the brass strips
that were cut using the hobby metal chop saw.
Radius grind both ends, remove burrs using the belt
sander, and drill clearance holes in each end. Cover
the non-contact part of the strip with heat insulating

tape.

Install the three terminal brass thumbscrews. Modify
the two spring adjustment thumbscrews to accom-
modate shoulder washers used to center the spring.
The two nuts on each thumbscrew are locked to
each other exposing Y inch of the thread. Insert this
into a portable drill chuck, and turn while filing until
the shoulder washer fits to the end of the thumb-
screw. Remove the nuts on the thumbscrew, and re-
align the thumbscrew threads after filing.

Paddle Key Assembly

Both paddle armature assemblies are symmetrically
identical with the exception of the axle orientation,
which is adjusted after installation. Mount the axle
supports to the main paddle armature supports using
two socket head steel screws in each axle support.
Do not tighten yet. Clamp the assembly in a vise with
pads, and tighten the socket head screws. Drill the




I cut most of the acrylic
plastic parts using the
table saw with an

aluminum cutting
blade.

spring blind hole in the axle supports using the main
paddle armature spring clearance hole as a guide.
This assures the axle support block spring blind hole
is aligned with the main paddle armature spring
clearance hole. Install the axles, and install and
lightly tighten the locking setscrew. Setscrews will be
fully tightened once the armature assembly height
adjustments are completed. Install the contacts with
the silver soldered end facing the same direction as
the spring open hole. Install and lightly tighten the
contact locking setscrew. Fully tighten the setscrews
once the armature assembly horizontal position
adjustments are completed.

Install the spring adjustment thumbscrew in each of
the base side supports. Cut two Ye-inch nylon pieces
from Vie-inch weed cutter line, and insert each piece
in the rear tapped hole of each side support tension
adjustment hole. Install two tension adjustment set-
screws in the rear of each side support tension
adjustment hole, and adjust for best tension control.

< Figure 7 — The top view of
the key after final finish.

¥ Figure 8 — The bottom of the
key after final finish.

The assembled side supports are installed on the
base using four socket head screws. These screws
are not tightened until final assembly.

Install the assembled contact supports on the base.
Install a thumbscrew in each of the three terminal
posts. Install Yis-inch nylon and setscrews in both
contact supports like in the side supports. Install the
other two non-grounded terminal posts. Align the ter-
minal wire holes and tighten the screws. Align the
base contact supports and tighten the screws. Install
the base center stop support on the base using
socket head screws and tighten.

Install two setscrews on the base from the bottom.
These are used for adjusting the paddie axle vertical
play. Insert a single roller bearing in each of the

axle base top holes. Install the shoulder washer on
each spring adjust thumbscrew. Insert a single roller
bearing in each of the axle upper bearing support
bar blind holes. Insert the springs in the paddle’s
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Figure 9 — The Combo Key in its wooden box.

main armature assemblies and install the assem-
blies with the lower axle inserted into the base
axle holes and the spring aligned into the thumb-
screw shoulder washers.

Install the upper bearing bar with the two socket
head screws and tighten. Tighten the four side sup-
port socket head screws. Adjust the lower paddle
free play with the axle setscrews located under the
base. Once adjusted, install another setscrew on the
underside of the base to lock the free play adjust-
ment setscrew. Adjust the paddle’s main assembly
for alignment to the contact thumbscrews by the
axle-locking setscrew. This adjustment requires
removal of the upper bearing support bar and
removal of the paddle assembly. The paddle assem-
bly contact rods are adjusted to provide best align-
ment of the front paddies.

Testing and Finishing

Figure 5 shows a top view of the unfinished key, and
Figure 6 shows a bottom view. Adjust and test both
the straight key and the paddle key to confirm opera-
tion. Then disassemble the keys so all parts can
receive final finishing. Final finishing includes hand
sanding and clear coating of all brass components.
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After final finishing, re-assemble and re-adjust the
keys. Figure 7 shows the top, and Figure 8 shows the
bottom of the finished and polished Combo Key. |
also fabricated a wooden case to store the Combo
Key (see Figure 9).

Marc Alan Winzenried, WA9ZCO, was first licensed in 1968 and
now holds an Amateur Advanced-class license. He retired from a
career in industrial machine control design, writing control system
software and managing projects. Marc graduated with an associ-
ate’s degree in electronics. He has designed and home-built most
of his equipment, including QRP transceivers, panels, antennas,
Arduino projects, and solar systems. A recent project includes an
NEC-compliant amateur radio station off-grid solar backup power
system. You can reach Marc at wa9zco @bayland.net.

\"(e 2]

For updates to this article,
see the QST Feedback page
at www.arrl.org/feedback.

If you enjoyed this article, cast your vote at
www.arrl.org/cover-plaque-poll

Feedback

= The article “Comparing Mobile/Portable Antennas of

20 Meters” by Ulrich Rohde, N1UL, published in the
January 2020 QST contained a few typographical errors.
The company name should be spelled Rohde & Schwarz
in the caption of the lead image; the call sign mentioned on
page 41 should be S51DX, and the author’'s email address
should have been listed as dr.ulrich.l.rohde@gmail.com.



Steve Ford, WB8IMY

Controlling your transceiver from your station com-
puter is hardly new, but in recent years it has become
quite popular, particularly for those who enjoy oper-
ating their stations remotely. Thanks to CAT — Com-
puter Aided Transceiver — you can operate a distant
transceiver as though you were sitting directly in front
of it. You simply access the station computer through
the internet and allow the host software and CAT to
do the rest.

But beyond remote-control applications, CAT is
gaining favor simply because it is so convenient. With
CAT control, your logging software always “knows”
your frequency and operating mode — all you
have to do is enter the call sign of the station
you contacted. If you use WSJT-X for FT8 and
other modes, the software will use CAT to
change frequencies with just a mouse click on
a drop-down menu (it can even hop from band
to band automatically when operating WSPR).
The same is true for many other CAT-enabled appli-
cations.

Before we dive deeper into CAT, however, it is impor-
tant to point out that CAT control is not necessarily
the same as transmit/receive keying you might use
through an interface for, say, CW or digital operating.
The only “control” going on in those activities is
whether the transceiver is transmitting or receiving;
your computer is not communicating with the radio in
the same sense that it does with CAT.

The Official CAT

The CAT acronym has become generic these days
and is often used to mean any type of transceiver
control. However, there is only one “true” CAT.

By definition, CAT is a control interface based on the
RS-232 data standard. If you've been around per-
sonal computers for a while, the standard should be

Computer

Alded .
Transceiver

familiar. Depending upon the application, CAT is usu-
ally a point-to-point protocol: a single computer con-
trolling a single radio. Many CAT systems rely on
ASCII data and the “meaning” of a given ASCII char-
acter is particular to the brand of the radio you are
attempting to control.

This means that the software must send the specific
ASCII characters the radio expects to see. By the
same token, the radio will respond to the software
with specific ASCII characters. Think of it as your
computer and transceiver being required to correctly
speak the same language, although computers are
not nearly as forgiving as human brains. | can fumble

Setting up computer control of a

transceiver is easier than you think.

through Spanish and make myself understood in a
simple exchange, but that’s not sufficient in the com-
puter world. Even the slightest error in “pronunciation”
over a CAT line will totally disrupt the communication.

When you reach for the radio and change frequen-
cies, for example, your radio will respond by sending
data to the computer to say, in effect, “This is my new
frequency.” But if the data isn’t what the software run-
ning in your station computer expects to see, the
computer will reply with something akin to “Huh?” and
display nothing or possibly even gibberish on your
monitor.

Not only do your computer and transceiver need to
speak the same language, they must do so at the
same speed and in the same data format. The sig-
naling rate — expressed in baud — must be the
same. The number of data bits and stop bits must
also match. This is why every piece of CAT-enabled
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software includes a menu in which you establish
these parameters.

lcom CI-V

Icom’s version of the CAT interface is known as CI-V.
Cl means “Communication Interface” and V is the
Roman numeral 5 — Computer Interface Five.

CI-V is also based on RS-232, but it is a serial “one-
wire” protocol. Unlike many CAT implementations,
CI-V allows control of multiple radios on a single com-
munications line. By using CSMA/CD (carrier sense,
multiple access, collision detection), multiple radios
can avoid using the communications interface at the
same time, and they can detect when a collision
occurs and will retransmit the data. If you work in
Information Technology, you'll recognize this as the
same technique used in 10BASE2 Ethernet.

With CI-V, each radio has an address and the com-
puter can communicate with any of the radios on the
CI-V bus by using their unique addresses. The CI-V
protocol allows for tuning the radio, changing modes,
selecting memory channels, and other functions. CI-V
generally treats the RS-232 data as bytes and refer-
ences commands using their hexadecimal values.

& Device Manager
File Action View Help
L ol A G| B

~ «® DESKTOP-473HEMS
» & Audio inputs and outputs
» I Computer
s Diskdrives
» Il Display adapters
' w DVD/CD-ROM drives
¢ Human Interface Devices
» "m IDE ATA/ATAPI contrallers
» ofa Imaging devices
» E= Keyboards
) Mice and other pointing devices
» I3 Menitors
» B Network adapters
W Portable Devices
v § Ports (COM & LPT)
' Communicztions Port (COMT)
@ Printer Port (LPT1)
ﬁ Silicon Labs CP210x USE to UART Bridge (COMS)
' USB Serial Port (COM3)
+ = Print queues
» = Printers
» L1 Processors
» B Software devices
& Sound, videc and game controllers
Sa Storage controllers
. B Suctam cleairac

Figure 1 — Windows 10 Device Manager. This
is where you can determine how Windows has
assigned your virtual COM ports.
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CAT Over TCP/IP

In recent years, CAT has also been implemented over
TCP/IP (an internet standard communications pro-
tocol pair), often for use with software-defined radios.
For example, in the FlexRadio Systems SmartSDR
program, a TCP/IP port can be added that responds
to CAT commands. So, the base protocol remains the
same, but the communications transport mechanism
is TCP/IP.

The FlexRadio SmartSDR approach to CAT supports
integration with software that was designed for more
traditional radios. This means that your logging pro-
gram should communicate smoothly with a FlexRadio
transceiver, but may be somewhat limited in what it
can do. After all, the CAT standard didn’t anticipate
that we would see the day when a single transceiver
would be able to receive on several frequencies
simultaneously.

Connecting with CAT

Most modern transceivers support CAT control and
they do it through a cable connected between the
radio and your computer, or between the radio and a
hardware interface that supports CAT. In years past,
making the physical connections could be compli-
cated, depending on the types of connectors needed.
Thanks to the advent of USB, however, it is much
easier today.

If you are using a USB interface that supports CAT, a
single cable will connect the interface to your com-
puter. Another cable, or set of cables, connects the
interface to your transceiver. If you are blessed with
owning a radio that has its interfacing circuitry built-in,
you may need only one or perhaps two USB cables
between your computer and radio.

In either case, when you plug in the USB cables, Win-
dows (the operating system used in the vast majority
of stations) will recognize the device — your interface
or your radio — and will automatically set up one or
more virtual COM ports. It will assign specific num-
bers to each port and you'll need to know these num-
bers before you attempt to configure your software.

In Windows 10, click on SETTINGS in the START menu.
Now type “Device Manager” in the search window.
Windows will display the search result; click on it.

Soon you will see a list of devices similar to what you
see in Figure 1. Click the arrow beside PORTS (COM &
LPT) and you will be presented with a list of all ports
presently in use. The port for your radio or interface
may be labeled with a name you may not recognize.



If you are unsure, unplug the USB cable and @ settings 2 X
notice which port suddenly vanishes. Plug the
cable back in and write down the port number Gereral Rado  Audo  TxMazos Reportiig  Frequences  Colors  AdudicMd
when it reappears. Rig: | Icom 1C-7300 ~ | PolInterval: [1s [5]

CAT Control PTT Method
The image in Figure 1 was taken from my station ik |G 7] || Ovex O
computer. My transceiver is an lcom IC-7300. S P O cat @® rTs
When | plugged in the USB cable between the I = Port: | cos =
"7300 and my computer, Windows assigned it to
virtual COM port 9. You'll see it labeled in the Cels Transmit Audio Source
port list as “Silicon Labs CP210x USB to UART O pefaudt. O Seven @ Eght FrontMic
Bridge (COM 9)." Stop Bits

O Default @ Oone O Two e

| can use this connection to fully control the Onene  Quse @ Datapkt
IC-7300, but | do some peculiar things with soft- el
ware and | needed to run CAT on a separate O Default C:) None Spit Cperation
line. So, to meet my needs, | purchased a USB Qe O teiguae @none  Orag O Fakelt
CI-V interface on eBay for about $30 and | have Farce Control Lines
it connected separately. Windows assigned it to DTR: v BTs: v _ s
COM 3 and labeled it accordingly. You'll see it on
the list as well.
Now let’s turn to your software. In this example, T T
I will use the popular WSJT-X application. Other :

programs will display different menus, but the
fundamentals are the same.

Figure 2 is the WSJT-X radio settings menu.

Look at the top of the menu and you will see that

I have selected the IC-7300 from the list of radios. By
doing so, I've told WSJT-X that it needs to use the
proper language to communicate with my transceiver.
In other words, I've asked WSJT-Xto “speak” the
IC-7300 CAT dialect.

On the left-hand side, you'll see an area labeled CAT
Control. This is where | set the parameters necessary
to communicate with my radio. From the top down, the
first selection is the serial port. For me, that is COM 3.

Matching the Data Parameters

Aside from speaking the command dialect your trans-
ceiver understands, successful CAT communication
requires matching these four data parameters.

Baud Rate: Baud is the unit for the symbol or modula-
tion rate in symbols or pulses per second. So, 9,600
baud means 9,600 symbols per second.

Data Bits: The number of bits used to represent one
data character. Eight bits are the norm in CAT communi-
cation.

Stop Bits: In CAT communication, a start signal tells
the receiving device (your radio or your computer) to get
ready for new data. You won't be asked to specify this

Figure 2 — The radio setup menu in WSJT-X. For CAT control, we're
interested in the choices on the left-hand side of the menu.

The next descending rung on the ladder is the baud
rate. All transceivers that support CAT have a default
baud rate — a rate that is set at the factory. Look in
your manual and find the default rate. You can always
change it, of course. If you are using an older radio, or
a used radio, the rate may have changed. Access the
data rate menu in the radio and check to be sure.

In my case, | have set the rate to 19,200 baud. That is
much faster than most operators need, but once
again, | have odd requirements. If you plan to do a lot
of data handling over the line, such as transferring a

in your software setup. However, you do have to choose
the number of stop bits. These bits essentially execute
a reset so a new data sequence can begin. In most
instances, one stop bit is all that is needed.

Parity: A simple form of error checking. When data is
transferred electronically, it’s not uncommon for bits to
“flip" — change from a 1 to a 0, or vice versa. A parity
check can detect these errors. Let’s say you have a
binary sequence that is using “even” parity. In that case,
a parity check counts the total number of ones and if the
sum is not even, that means an error is likely to have
occurred. If you're asked to set parity, your choices are
typically odd, even, or none at all. For CAT, the choice is
often “none.”
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Figure 3 — With WSJT-X communicating with my transceiver, | can change bands and
frequencies with just a click.

panoramic display from your transceiver to your com-
puter, faster is better. Your manual will usually specify
an appropriate rate.

number of data bits, and the
number of stop bits are the same.
Amateur Contact Log gives you the
ability to select parity error
checking. You'll usually set this to
“none” for CAT applications.

Amateur Contact Log also allows
you to set the polling rate, which

is a parameter that dictates how
often the software taps your trans-
ceiver on the shoulder and re-
quests an update, so to speak.
Every 2 seconds is enough for me.

The CAT is in Control

There is a certain satisfaction in seeing your operating

Finally, below the data rate selection, | have set 8 bits,
1 stop bit, and no handshaking (handshaking isn’t
needed in most CAT systems). This is the standard
CAT configuration although, once again, consult your
transceiver manual.

frequency suddenly displayed in your software. And as
you spin the VFO knob, the software display changes
as well. Your computer and radio are carrying on a
friendly conversation and all is well with the world.

CAT may seem like a luxury to some, but once you've

With WSJT-X communicating with my transceiver, |
can change frequencies — and switch to the correct
frequencies in each band — by just clicking my
mouse on the drop-down menu (see Figure 3).

go back.

got it up and running, I'm willing to bet you will never

Steve Ford, WB8IMY, is the Editor of QST. You can reach him

I've provided another example in Figure 4. This is the
CAT menu used by N3FJP’s Amateur Contact Log

at sford@arrl.org.
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If your transmitter
or amplifier balks
at a mismatch

at a specific
frequency, here'’s
a simple fix.

Bill Conwell, K2PO

Any feed-line mismatch can be broughtto a 1:1
SWR with a single shunt capacitor, provided its value
and the location where it bridges the coaxial center
and shield conductors is chosen correctly. This is
because there are two locations at every half-wave
along a mismatched feed line where the impedance
is exactly 50 Q2 in parallel with a reactive component.
By extending or shortening the coax so that one of
these locations is at the transmitter-end of the coax,
a counter-reactive shunt component can be applied
using a coaxial T connector (see the lead photo),
thus bringing the SWR to 1:1. The shunt component
can be unscrewed when desired to restore the
antenna to its original tuning.

Using the Smith Chart

The Smith chart, invented by Phillip Smith, is a tool
that enables us to determine the value of the neces-
sary reactive component and its transmission line
location to achieve a match — in my case, trans-
forming a 4:1 SWR in the 80-meter RTTY band

to 1:1.1.2

The SWR-Shifting T at the station end
of the transmission line.

To determine coax extension and shunt reactance
with the Smith chart, we start by using an antenna
analyzer to measure the impedance the feed line
presents to the rig at the frequency of interest, and
then normalizing it to plot on the Smith chart. Nor-
malizing simply involves dividing the resistive and
reactive parts of the measured impedance by the
transmission-line impedance. The resistive axis of
the Smith chart (see Figure 1) is the only straight line
on the chart. Its normalized middle value is 1 2. To
the left side, the values approach 0 Q; to the right
side, the values approach infinity. The reactive axis of
the Smith chart is the outer perimeter. The normal-
ized value at the top center is 1 Q of inductive reac-
tance, and the value at the bottom center is 1 Q of
capacitive reactance. As with the resistive axis,
values to one side of the chart approach zero, and
values to the other side approach infinity.

The 50 Q coax from my very short, 80-meter coil-
loaded rotatable dipole presented an impedance of
135 - /90 Q to my rig at 3580 kHz (the “— j” indicates
a capacitive reactance). 135 — j90 normalizes to

2.7 —j1.8 and is plotted at point Z in Figure 1.
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Figure 1 — A Smith chart showing the initial feed-line impedance, Z, and how to determine
the value and location of a shunt reactance needed to achieve a 1:1 SWR.
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Figure 2 — SWR curves for the author’s 80-meter antenna
before and after connecting to the SWR-Shifting T.

Point Z establishes the radius of SWR circle C1,
which is concentric with the center of the chart. The
SWR circle traverses all the impedances along a
half-wavelength of the coax (the impedances repeat
every half-wave). The right-most value where circle
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C1 crosses the straight, resis-
tive axis indicates the SWR on
the coax (4:1 in this case). We
want to get from circle C1 to the
center of the chart, which rep-
resents a perfect 1:1 SWR. |
achieved this by extending the
coax 0.30 wavelength and
using a shunt capacitor of
1,200 pF.

Finding the 1:1

SWR Value

The measured impedance is
expressed as a series circuit
— a resistance in series with a
reactance. For a shunt compo-
nent maich, it's easiest to think
in terms of a parallel circuit,
which provides multiple path-
ways for current to flow. How-
ever, impedance calculations
get intricate when dealing with
parallel circuits. Consider two
resistors, R, and Ry The series
resistance is simply R, + Ry,
while the resistance of the two
resistors in parallel is 1/[(1/ Ra)
+ (1/ Rp)]. Adding the reac-
tance complicates the parallel
calculations even more.
Therefore, let’s dive briefly into the inverted world

of admittance.

Admittance is the reciprocal of impedance. To com-
bine two circuit elements in parallel, we simply add
their admittance values. We're back to the simplicity of
R+ Rp. To convert my starting normalized imped-
ance of 2.7 — j1.8 to admittance, we draw a line from
the starting impedance at point Z, through the center
of the chart, across to a pointY where it intersects the
SWR circle C1 on the far side. The coordinates of
intersection pointY are 0.25 + j0.17, indicating,
respectively, conductance and susceplance (the
complement of reactance) — both measured in nor-
malized mhos, the reciprocal unit of ohms and a pre-
vious unit of measurement for electrical impedance.
(Don't simply invert 2.7 and —1.8 separately.) Admit-
tance pointY and impedance point Z represent the
same original mismatch, just in different units.

As we move away from the mismatch on the Smith
chart, we move along the SWR circle C1 in a clock-



wise direction. So, from the
original mismatch expressed by
its pointY admittance, we
advance clockwise along circle
C1 by adding feed line until we

cross the unity circle, labeled AR
C2. This unity circle is the set of ;xi W,
all points where the normalized & & 3 j?
conductance and resistance 25
are 1.0 —i.e.,, 50 Qin real £7° sl

e

resistance terms. (This circle is
among the curves pre-printed
on the chart.) The SWR circle

g

C1 and the unity circle C2 actu-
ally cross at both points A and
B, each a shunt-matching
opportunity.
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The intersection point A, along
the top half of the unity circle, is
the point where an extended
coax can be matched with a
shunt inductor. We continue to
the other point of intersection,
B, along the bottom half of the
unity circle, which is the point
where extended coax can be
matched with a shunt capacitor.
Studying the chart coordinates,
we find B has normalized
admittance coordinates of 1
and —1.35. If we shunt an admittance of 0 + j1.35 at
point B, the two admittances sum to 1 + jO, and we
end up at the center of the chart — a perfect match.

«°
- o

inductive reactance.

The needed length of coax extension is the length of
the arc from pointY to point B. Using markings on
the outer perimeter of the chart, we find this length to
be about 0.30 wavelength. | used RG-8X coax with a
velocity factor of 0.80. In this coax, a wavelength at
3.58 MHz is (984 x 0.80) / 3.58, or 220 feet. Thus,
the extension needed is 66 feet.

In the admittance world, measurements are normal-
ized to a value of 0.02, the reciprocal of 50 Q2 to
which impedance is normalized. So, the normalized
1.35 value needed for a shunt match indicates a true
susceptance of 0.027 mhos. To convert this value to
a reactance, we take its reciprocal, and get 37 Q.
This is the value of capacitive reactance that needs
to be placed in parallel with the end of the extended
coax to achieve a 1:1 SWR.

Figure 3 — A Smith chart showing how to determine the length of open-circuited coax (D1)
serving as a 37 Q capacitive reactance, or a short-circuited coax (D2) serving as a 37 Q

To convert a reactance of 37 Q into picofarads, we
use C = 1,000,000 / 2nfX, where fis the frequency
in MHz (3.58), and Xis the reactance in ohms (37).
This formula indicates a needed capacitor value of
1,200 pF. Silver mica capacitors are well-suited for
RF applications due to their low loss and stability.

Coax Length Variations

While most installations will use an added length of coax
to put the reactive element at one of the circle-crossing
points, it is equally possible to reach points A or B by
putting the reactive element closer to the antenna (i.e.,
moving counterclockwise from point Y). You might have
more feed line than you need to reach your rig, which
you could shorten for this purpose. Or you could cut the
existing coax short of the rig and insert the T and the
reactive component at the cut location. In my case,
instead of extending my coax 0.30 wavelength to apply
a shunt capacitive reactance, | could have trimmed it by
0.20 wavelength and put the T there.

rr.org
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With the capacitor at a 50 Q2 point as part of this
matching process, the peak voltage is about 390 V at
1,500 W. A 1,000 V silver mica capacitor from
Mouser or Digi-Key is less than $5 and will work well.
I mounted the capacitor in a plastic enclosure with a
short length of coax and PL-259 to connect to the T,
as shown in the lead photo. Figure 2 shows the un-
matched and matched SWR curves.

While point B on the bottom half of the Smith chart in
Figure 1 indicates where a capacitor can be shunted
to bring the SWR to 1:1, point A on the top half indi-
cates where an inductor can be shunted to bring the
SWR to 1:1. Not coincidentally, the magnitude of
reactance required is the same as in the capacitive
case: 37 Q. The formula to compute the inductor
value from reactance is L (microhenries) = X/ 2xf,
where X s the reactance, and fis the frequency

in MHz.

The length of coax extension needed is the distance
from pointY to point A, or 0.15 wavelength. | could
also have achieved a 1:1 match by adding a 0.15-
wavelength section of coax, using a T to shunt a

37 Q inductive reactance (1.6 microhenries) at that
point.

Using Coax as a Capacitor or Inductor
You can also use the Smith chart to find a length of
open-circuited coax to use as a shunt matching
capacitor. We want 37 Q) of capacitive reactance,
which normalizes to 0.74 in 50 Q coax. An open cir-
cuit has an impedance of infinite ohms of resistance,
so we start at the far-right end of the straight axis in
Figure 3. Proceed clockwise until we reach 0.74 on
the perimeter reactance axis. That's a distance (D1)
of about 0.15 electrical wavelength, or 33 feet in
RG-8X, which would be connected to the T adapter
in lieu of a 1,200 pF capacitor. Be sure to insulate the
open end of the coax because high voltages can be
present.

Conversely, a length of shorted coax can serve as a
shunt inductor. A shorted coax starts as an imped-
ance of zero ohms resistive, so we start at the far-left
end of the straight axis. We proceed clockwise until
we reach a normalized impedance of 0.74 on the top
perimeter reactance scale. This is a distance (D2) of
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about 0.10 wavelength, or 22 feet of shorted RG-8X,
that can be connected to the T adapter at point A in
lieu of a 1.6 microhenry coil.

Conclusion

The SWR-Shifting T described here can create a
single frequency matching solution to deal with
almost any mismatch. You can happily run your rig on
160 meters using your 40-meter dipole if you want.
However, the efficiency of such a system would be
poor, as the original mismatch persists on the other
side of the reactive component, resulting in SWR-
related feed line losses. But for tasks such as tuning
a 160-meter or 80-meter antenna system to a dif-
ferent in-band frequency, this arrangement is hard to
beat. And when you want to restore the antenna to
its original resonance, simply unscrew and remove
the shunt reactance. (You may wish to place a bare
PL-259 in the unused T socket so the coax center
conductor isn’t so exposed.)

Some popular software tools capable of doing the
calculations described in this article include Richard
Dean Straw’s, N6BV, Transmission Line for Windows
(included with The ARRL Handbook and The ARRL
Antenna Book), and Ward Harriman’s, AEBTY,
SimSmith program (www.ae6ty.com/Smith_Charts.
html).

Notes

1Smith, Philip, Transmission Line Calculator, Electronics, Vol. 12,
No. 1, p. 29 - 31, Jan. 1939.

2Smith, Philip, An Improved Transmission Line Calculator,
Electronics, Vol. 17, No. 1, p. 130, Jan. 1944.

For more on Philip Smith (1905 — 1987, licensed as 1ANB), see
the IEEE oral history at https://ethw.org/Oral-History:
Philip_H._Smith.

Bill Conwell, K2PO, got his Amateur Extra-class license as a
teenager in Murray Hill, New Jersey. In 1976, he ordered Smith
charts for a high school math project from Smith's company, and
was surprised when Phil Smith, who turned out to live nearby,
delivered them to his door. Bill went on get an electrical engi-
neering degree from Georgia Tech (where he did brief stints in
antenna-related work for RCA and Radio Free Europe), and a
law degree from Emory University. He now resides in Portland,
Oregon, where he works as a patent attorney for Digimarc Cor-
poration, dealing with data hiding technologies. You can contact
Bill at bill@conwellpdx.com.
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Product Review

FlexRadio Systems FLEX-6600M HF
and 6-Meter SDR Transceiver and
SmartSDR Software Version 3

Reviewed by Martin Ewing, AAGE
aabe@arrl.net

The FLEX-6600M is a top-performing
software-defined radio (SDR) trans-
ceiver covering the ham bands from
137 kHz to 54 MHz, handling the
common voice, CW, and data modes,
and transmitting at 100 W on 160
through 6 meters. The FLEX-6600M
has many features in common with the
FLEX-6400M, which was reviewed by
Joel Hallas, W1ZR, in the February
2019 issue of QST.

This review will focus on the differences

between the FLEX-6600M and the FLEX-6400M. If
you're not familiar with the FLEX-6400M, please con-
sult Joel Hallas’s review to get a good orientation
before diving into the FLEX-6600M'’s specifics here.
Note that a very similar model, the FLEX-6600, is
available at a lower cost without the front-panel con-
trols. The FLEX-6600 requires you to supply a sepa-
rate FlexRadio Maestro controller (reviewed in the
November 2016 issue of QST) or a Windows PC,
iPad, or iPhone running FlexRadio’s SmartSDR
(SSDR) software. In this review, when | write “FLEX-
6600” or “FLEX-6400,” it will apply to both the panel-
less model and the “M” model, unless otherwise
noted.

Compared with the FLEX-6400, the FLEX-6600’s
most notable features are the dual spectral capture
units (SCUs) and the number of panadapters and
simultaneous audio outputs — four instead of two.
(FlexRadio uses the term “spectral capture unit”
[SCU] to refer to the combination of a single antenna
input, preselector and preamp, and an analog-to-
digital converter.) Having dual SCUs permits you to
receive from two different antennas at the same time.
This allows diversity reception, where you can com-
bine signals from antennas located away from each
other or from antennas with different polarization or
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directivity. With diversity reception, you can reduce
the effects of fading, as you can choose whichever
channel has the stronger signal. This is not automatic,
however. You would probably listen to one channel
with your left ear and the other with your right —
assuming you're using headphones. Your hearing
readily focuses on the better channel.

Each FLEX-6600 SCU operates at double the sam-
pling frequency (245.76 MHz) of the FLEX-6400’s

single unit. All told, the dual FLEX-6600 SCUs inter-
nally generate four times the data of the FLEX-6400.

Bottom Line

The FLEX-6600M offers top-tier performance
and, with its built-in seventh-order band-pass
filters, is easily capable of operating full duplex
on two bands at a time. SmartSDR Version 3
offers the opportunity for two operators to
share the radio with some limitations. The
transceiver can be controlled locally or remotely
from a Windows-based PC, iPad, or iPhone run-
ning the appropriate SmartSDR software, or
from FlexRadio’s Maestro control panel.
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That implies substantially higher computing
power inside the radio. One benefit is that

“® FloxRadio CHlaestro
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you can use four independent panadapter S
© 10166660

displays and waterfalls at one time, where
the FLEX-6400 provides only two. The max-
imum bandwidth of a single panadapter dis-
play is also doubled, to 14 MHz. With only
two such panadapters, you can continuously
monitor all the HF amateur bands.

Another benefit of the FLEX-6600’s high
sampling rate is higher frequency resolution.
With maximum zoom at 10 MHz, | noted (by
eye) that the frequency bin size was about

4 Hz. The same test on the FLEX-6400
showed a bin size of about 8 Hz. When
you're trying to pick out a very weak unmod-
ulated carrier, the FLEX-6600’s panadapter
might provide approximately 3 dB better sen-
sitivity, which could be important for VHF and
higher bands.

Single-Operator, Two-Radio

(SO2R) Operation

If you are careful to minimize cross coupling of
your antennas, you can operate the FLEX-6600

Figure 1 — MultiFlex operation with a Maestro (top) and FLEX-6600M
transceiver connected to a single antenna. The Maestro receives 30 and
20 meters, while the FLEX-6600M receives 80 and 40 meters.

in full-duplex mode (FDX) — receiving on one
antenna at the same time as you transmit on

the other. This capability supports so-called SO2R
contesting (single operator, two radios) in which a
skilled operator can find the next contact with one
SCU while completing a contact that was started on
the other. (There are a number of online resources
giving details of SO2R setups and operations.') This
way, avid contesters can use a single FLEX-6600 to
replace the dual-transceiver installation they might
have needed before. FDX is also important when you
are using the dual-operator “MultiFlex” mode,
described below.

Two-Operator, Single-Radio

(20SR) — MultiFlex

FlexRadio’s operating software for the FLEX-6000
series is known as SmartSDR (SSDR). Some com-
ponents of SSDR run in the radio itself, while other
parts (including the user interface) run in various
devices that can serve as a “control surface” — the
collection of knobs and buttons that make up Flex-
Radio’s operator interface. The control surface can be
the front panel of an “M” model, or a PC, an iPad/

0One good explanation of SO2R contest operation is: R. Farmer,
W8FN, “Basics of SO2R Operation,” a paper presented at
Ham-Com 2014, available as www.dfwcontest.com/
uploads/8/1/1/0/8110093/s02r_v2.pdf.
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iPhone, or a Maestro, as mentioned above. Version 3
of SSDR was recently introduced. lts major new addi-
tion is multiplexing two operators onto one radio, a
mode called “MultiFlex”

MultiFlex supports two control surfaces at once —
called 20SR for two operators with a single radio
(see Figure 1). The second control surface can be
connected locally (in the same room) or remotely
over the internet.

Each MultiFlex control surface can control one to three
receiver panadapters (receiver slices). There is only
one transmitter, however, and either attached con-
troller can transmit on a first-come first-served basis.
Both control points are “live” for transmitting, so you
need to take care if one of the operators is not
licensed.

It happens that the Maestro and the “M” model’s front
panel, which are very similar, are both limited to two
panadapters, while the FLEX-6600 radio supports
four. So the combination of a Maestro and a FLEX-
6600M in MultiFlex mode neatly makes use of all four
control slots. Of course, a single PC running SSDR
for Windows can show all four on one screen, if you
prefer.
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Figure 2 — A Maestro in SmartControl mode controls and moni-
tors a remote FLEX-6600.

Operating with the MultiFlex capability can be useful
in a number of situations. For example, a mentor and
a new ham can collaborate to learn how to make con-
tacts. You can also support two separate operating
positions in your own station. It's great for ham radio
demos, too. Contesters can simplify and economize
on the hardware needed to support multiple opera-
tors. Two operators on separate bands (with good
antenna isolation) can share a single FLEX-6600.
Occasionally, they may want to transmit at the same
time, and one of them will have to wait.

MultiFlex does a good job of making the radio seem
like a computer server with two independent users, but
under some circumstances, it is possible for one oper-
ator to change the configuration in a way that could
upset the other operator. FlexRadio says that “some
means of coordination may be helpful” It's probably
best to have an off-air way to talk with your remote col-
league. At least you need to know who'’s going to be
transmitting on what band, using what antenna.

More Features

SSDR Version 3 adds support of a new “Smart
Control” mode, in which a Maestro can control a
remote FLEX-6000 series transceiver (see Figure 2). It
should be particularly useful as a controller for a
“headless” (non-M) radio that otherwise is controlled
via a PC. The SmartControl is effectively an enhanced
version of the older FlexControl tuning knob product.

The FLEX-6600 includes an automatic antenna
tuning unit. (This was optional on the FLEX-6400M). It
also offers dual-transverter output and external
receiver inputs that help with more complex VHF+
situations (see Figure 3 for the rear-panel layout).

Lab Notes:
FlexRadio Systems FLEX-6600M

Bob Allison, WB1GCM,
ARRL Laboratory Test Engineer

FlexRadio Systems FLEX-6600M can handle high
signal levels at the antenna jack. Its lowest dynamic
range, at 2 kHz spacing, at 14 MHz, is 104 dB (third-
order IMD dynamic range). Blocking and reciprocal
mixing dynamic ranges are even better.

On the other end of the equation, the FLEX-6600M
offers a wide range of receiver gain settings, starting
with 0 dB, which provides the receiver with just
enough gain to match an average background noise
level of =115 to —110 dBm. If your background noise
is at this level, or higher, set the gain to 0 dB. This is
equivalent to adjusting the RF gain on a traditional
receiver so that the background noise is just audible,
providing a better signal-to-noise ratio and easier
copy of received signals. On the higher frequency
amateur bands, where background noise levels are
much lower, the additional receiver gain of the
FLEX-6600M will allow reception of weak signals.
AM sensitivity is adequate, especially on the higher
bands, where signal levels at 1 pV or less can be
heard. The panadapter and waterfall display are very
sensitive. A watchful eye will not miss weak signals.

Transmit quality is very important. The best receivers
cannot remove transmitted distortion products, wide
CW sidebands, or high transmitted phase and AM
noise. Laboratory tests showed low transmit phase
noise at 14 MHz, and somewhat higher phase noise
at 50 MHz. Transmit IMD products are acceptably
low at all RF output levels. In CW mode, the CW
sidebands are very low, making the FLEX-6600M a
good neighbor for those listening close to its trans-
mitted frequency.

Signal latency is an important consideration with
software-defined radios. Receiver processing delay
time is the time it takes from when a signal arrives

at the antenna jack to when the signal comes out

of the speaker. The more signal manipulation and
processing, the longer the delay (latency) is. As
shown in Table 1, adjusting the filter edges to SHARP
takes slightly longer to process than when the filters
are set to LOW LATENCY, where filter edges have a
more tapered response.

The preselector filters on the “contest bands” (160,
80, 40, 20, 15, and 10 meters) have been upgraded
to seventh order (>50 dB rejection), compared with
third-order filters on the FLEX-6400. This improves
rejection of interference from other transmitters oper-
ating in a multi-transmitter environment. We do not
routinely measure cross-band isolation at the ARRL
Lab, but we did a few checks on the FLEX-6600M
compared with the FLEX-6400.
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FlexRadio FLEX-6600M
Key Measurements Summary
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KEY: QS2002-PR142

Measurements with preamp set to 0 dB.
Keying sidebands and phase-noise measurements

at 14 MHz, 100 W output.
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Table 1

FlexRadio Systems FLEX-6600M, serial number 0525-6601-4585,
SmartSDR V3.1.8.145

Manufacturer’s Specifications

Frequency coverage: Receive, 0.03 —
54 MHz; transmit, 160 — 6 meter amateur
bands.

Power requirement: 13.8 V dc (£15%).

Modes of operation: SSB, CW, AM, SAM,
FM, Free-DV, RTTY, digital.

Receiver

SSB/CW sensitivity: Not specified.

Noise figure: Not specified.

AM sensitivity: Not specified.

FM sensitivity: Not specified.

Spectral sensitivity: Not specified.

ADC overload level: Not specified.
Blocking gain compression dynamic
range: Not specified.

Measured in the ARRL Lab

Receive, 0.03 - 55 MHz.
Transmit, 160 — 6 meter amateur
bands including five 60-meter channels.#
At 13.8 V dc: Transmit, 22 A (typical),
12 A (AM) at maximum RF power
output; 5.8 A at minimum RF output.
Receive, 2.8 A (maximum backlight),
2.8 A (minimum backlight).
Power off, 114 mA.
As specified.

Receiver Dynamic Testing

Noise floor (MDS), 500 Hz bandwidth,
AGCT=65.

Preamp 0 +16  +32

0.137MHz -115 -102 -94dBm

0.475MHz -117 -1183 -113dBm

1.0 MHz =117 =125 -=121dBm
3.5 MHz -114 -126 -129dBm
14 MHz -114 -127 -136 dBm
50 MHz -116 -134 -140dBm

Preamp off/+16/+32: 14 MHz: 33/19/12 dB;
50 MHz, 31/13/7 dB.

10 dB (S+N)/N, 1 kHz tone,
30% modulation, 6 kHz BW:

Preamp 0 +16  +32

1.0 MHz 165 467 6.60puV
3.88 MHz 214 426 298uV
29.0 MHz 188 266 1.00puV
50.4 MHz 151 229 0.81uVv

For 12 dB SINAD, 3 kHz deviation,
15 kHz BW:
Preamp 0 +16  +32
29.0 MHz 6.23 093 0.31uVv
52.0 MHz 501 081 0.26uVv
Panadapter and waterfall display:
14 MHz, —144 dBm; 50 MHz, —154 dBm
(maximum sensitivity).
With preamp 0/+16/+32: +8/—7/-24 dBm
Blocking gain compression dynamic
range, 500 Hz BW:*
20 kHz offset 5/2 kHz offset
Preamp 0/16/32 Preamp 0
3.5 MHz 122/120/112dB 122/122 dB

14 MHz 122/120/112dB  122/122 dB
50 MHz 124/120/112dB 124/124 dB
Reciprocal mixing dynamic range: 14 MHz, 20/5/2 kHz offset: 122/120/118 dB
115 dB at 2 kHz offset.
ARRL Lab Two-Tone IMD Testing (500 Hz bandwidth), AGCT = 65:
Measured Measured
Band/Preamp Spacing IMD Level Input Level IMD DR
3.5 MHz/0 20 kHz —114 dBm —16 dBm 98 dB
—97 dBm —6 dBm
—86 dBm 0 dBm
14 MHz/0 20 kHz —114 dBm -9 dBm 105 dB
-97 dBm -3 dBm
-89 dBm 0 dBm
14 MHz/+16 20 kHz -127 dBm —27 dBm 100 dB
—97 dBm —14 dBm
14 MHz/+32 20 kHz —140 dBm —42 dBm 98 dB
—97 dBm —29 dBm
14 MHz/0 5 kHz —114 dBm -9 dBm 105 dB
—-97 dBm -3 dBm
-89 dBm 0 dBm
14 MHz/0 2 kHz ~114 dBm -10 dBm 104 dB
—97 dBm —6 dBm
-89 dBm 0 dBm



Manufacturer’s Specifications Measured in the ARRL Lab
Measured Measured
Band/Preamp Spacing IMD Level Input Level IMD DR
50 MHz/0 20 kHz -116 dBm —16 dBm 100 dB
-97 dBm -9 dBm
—76 dBm 0dBm
50 MHz/+32 20 kHz —135 dBm —-35 dBm 100 dB
—97 dBm —27 dBm
Second-order intercept point: Preamp 0/+16/+32 dB:

Not specified.

DSP noise reduction: Not specified.
FM adjacent channel rejection:
Not specified.
FM two-tone third-order IMD dynamic:
range: Not specified.

Squelch sensitivity: Not specified.

S-meter sensitivity: Not specified.

Notch filter depth: Not specified.

IF/audio response: Not specified.

Receive processing delay time:
Not specified.

Transmitter

Power output: 1 — 100 W (SSB, CW, FM),
1-25W (AM).

RF power output at minimum specified
operating voltage: Not specified.

Spurious-signal and harmonic suppression:
>60 dB.

Third-order intermodulation distortion (IMD)
products: Not specified.

CW keyer speed range: Not specified.

CW keying characteristics: Not specified.

Transmit-receive turn-around time (PTT
release to 50% audio output): Not
specified.

Receive-transmit turnaround time (TX delay):

Not specified.
Transmit phase noise: Not specified.
Amplifier key line closure RF output:
Selectable, 0 to 30 ms.

14 MHz, +71/+71/+71 dBm
21 MHz, +471/+71/+71 dBm
50 MHz, +85/+81/+77 dBm
12 dB.
Preamp +32 dB: 29 MHz, 81 dB;
52 MHz, 80 dB.
20 kHz offset, preamp +32 dB:
29 MHz, 81 dB; 52 MHz, 80 dB.,
10 MHz offset, preamp +32 dB:
29 MHz, 127 dB; 52 MHz, 115 dB.
FM, preamp +32 dB: 29 MHz, 0.17 pV
to 0.85 pV; 52 MHz, 0.14 pV to
0.71 pV.
S-9 S|gnal preamp 0/+16/+32 dB:
14 MHz, 50.1 pV (all preamp settings)
50 MHz, 50.1 pV (all preamp settings)
Scaling: 6 dB per S-unit.
Tunable notch filter, normal, 45 dB;
Auto-notch, >70 dB.
Range at -6 dB points:T
CW (500 Hz BW): 335 — 865 Hz;
g |valent Rectangular BW: 508 Hz;
USB (2.4 kHz BW): 280 — 2718 Hz;
LSB (2 4 kHz BW): 281 — 2718 Hz;
AM (6 kHz BW): 28 — 4484 Hz.
Auto, 170 ms; low latency, 56 ms;
sharp filter, 167 ms.

Transmitter Dynamic Testing

SSB, CW, FM: As specified;

AM: 1.8 — 30 MHz, 0.17— 23 W;
50.4 MHz, 0.1 —17 W.

At 11.7 V dc: 1.8 MHz, 85 W;
14 MHz, 95 W; 50 MHz, 80 W.

HF, >70 dB typical; 60 dB worst case
band (1.8 MHz); 50 MHz, 75 dB.

Complies with FCC emission standards.

3rd/5th/7th/3th order, 100 W PEP:
-45/-40/-50/-56 dB (HF typical)
—-40/-38/-48/-54 dB (worst case, 12 m)
—47/-38/—45/-53 dB (50 MHz)
At 50 W RF output:
-36/-43/-51/-53 dB (14 MHz
-32/-40/~-51/-57 dB (50 MHz

4.2 to 100 WPM, iambic mode A & B.

See Figures 4 and 5.

S-9 signal, AGC fast, SSB, 200 ms;
(sharp filter), 82 ms (low latency).
CW (full break-in), 190 ms (sharp filter),
82 ms (low latency).

SSB and FM, 53 ms (sharp filter),
49 ms (low latency).

See Figure 6.

As specified. RF off to key line
open, variable, 0 to 3 seconds.

Size (height, width, depth, incl. protrusions): 7.0 x 14.0 x 13.2 inches; weight, 11.9 Ibs.
Second-order intercept points were determined using S-5 reference.

tAdjustable low-level RF output for 137 and 475 kHz appears at the transverter jack:
137 kHz, =12 to +8 dBm and 475 kHz, =12 to +10 dBm.
*No signal blocking occurred up to the point of ADC overload.

tDefault values; bandwidth is adjustable.
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Figure 4 — A CW keying waveform for the
FLEX-6600M, showing the first two dits in full-
break-in (QSK) mode using external keying and
the default 4-millisecond rise time setting.
Equivalent keying speed is 60 WPM. The upper
trace is the actual key closure; the lower trace is
the RF envelope. (Note that the first key closure
starts at the left edge of the figure.) Horizontal
divisions are 10 ms. The transceiver was being
operated at 100 W output on the 14 MHz band.
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Figure 5 — The spectral display of the FLEX-
6600M transmitter during keying sideband
testing. Equivalent keying speed is 60 WPM
using external keying and the default rise time
setting. Spectrum analyzer resolution band-
width is 10 Hz, and the sweep time is 30 sec-
onds. The transmitter was bem%operated at
100 W PEP output on the 14 MHz band, and
this plot shows the transmitter output +5 kHz
from the carrier. The reference level is 0 dBc,
and the vertical scale is in dB.
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Figure 6 — The spectral display of the FLEX-
6600M transmitter output during phase-noise
testing. Power output is 100 W on the 14 MHz
band (red trace), 30 W on the 14 MHz band
(blue trace), and 100 W on the 50 MHz band
(green trace). The carrier, off the left edge of
the plot, is not shown. This plot shows phase
noise 100 Hz to 1 MHz from the carrier. The
reference level is —100 dBc/Hz, and the vertical
scale is 10 dB per division.
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When we listened to a signal generator
on 7.15 MHz (S-5 signal level), we
added a variable-strength “interfer-
ence” signal at 14.2 MHz. With the
FLEX-6400 (controlled by a Maestro),
we noted that the radio tripped out at

+17 dBm into its self-protect mode. e ’:'m'_;' T , &7 '="P')'"»‘)"»; ,’
(The FLEX-6000 series radios auto- *@)e «G)e l91® “ﬁaﬂ g, ﬁ e 6
matically disconnect the antenna if an B Cttttetereseeeen - i 'l?'
excessive signal is put into the I"“" """""""" nun »as o
antenna jack. This will hopefully save Jllll "“ mm“mi “"” "'lllllllx I

your radio from harm, but you are not = R
encouraged to test this limit.) With the J,

FLEX-6600M, we saw no evidence of

overload, even with +27 dBm “interfer-

ence” input (2 W). This result shows that the
FLEX-6600’s improved preselector filter, at least for
this particular test, was at least 10 dB better than the
FLEX-6400's and most likely even better than that,
but our normal safety guidelines prevent the use of
very high signal levels.

In addition to operation on 160 through 6 meters,

the FLEX-6600 supports operation on 630 meters
(475 kHz) and 2200 meters (137 kHz). The receiver
has usable sensitivity on those bands, and a low-level
output, suitable for driving an external power amplifier
chain, is available at the transverter jack. The radio
could also be used with an external transverter, such
as those from Monitor Sensors.

Discussion

Bench tests of the MultiFlex feature using the
FLEX-6600M, a Maestro, and a Windows PC mostly
worked as expected, but occasionally we ran into odd
conditions where control appeared to end up with the
“wrong” device. The situation was tricky to figure out,
but a power reset will cure it. It would be handy if the
control surfaces could show who is attached and how
they are operating. As it is, all you get is an alert when
the other station goes into transmit mode.

We also encountered some issues with MultiFlex and
CW. Break-in CW can consist of a short transmit
cycle for each code element. If operator 1 and oper-
ator 2 are trying to send CW at the same time, you
will get confusing results as control flips between
them between code elements or words. You might
think that slowing down the break-in switching would
help, but we were unable to find a foolproof way to
handle this situation. Eventually, you and the other
operator will try to transmit at nearly the same time.
Even using non-break-in (MOX control), there are
problems. If you hit your key when the other person is
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Figure 3 — The FLEX-6600M rear panel.

sending, you will often interfere with their transmis-
sion. We hope these issues will be addressed in a
future software release.

You may want to disconnect a control surface if you're
trying to switch MultiFlex setups. To turn off the FLEX-
6600M’s front panel and free up a slot for MultiFlex,
you can go to the “radio” menu and select SWITCH
VERSION, but on the Maestro you would go to NET-
WORK and select WIFI SETTINGS. A DISCONNECT
button would have been more intuitive.

FlexRadio supplies a lot of good documentation for
this radio and SSDR software — more than 400
pages weighing in at more than 4 pounds, single-
sided. But, because the documentation often
changes with software updates, it isn’t practical to
keep a fully updated hard copy. They are available as
PDFs for downloading as needed. In addition, the
FlexRadio community on FlexRadio’s website can
answer questions and provide assistance.

As we have come to expect from leading SDR prod-
ucts, software updates come along frequently. We
worked with three separate releases during the
course of this review. We ended up with SmartSDR
version 3.1.8. If you have an older FlexRadio FLEX-
6000 series radio, you may need to purchase a $200
license to upgrade to version 3 software. However,
you can stay with an earlier version at no cost.

Final Thoughts

The FLEX-6600 and FLEX-6600M are the high-end
transceivers of the current generation of FlexRadio
FLEX-6000-series products. You can get higher per-
formance (eight slices and panadapters) and support



MultiFlex and Remote Operation at the ARRL Lab

Bob Allison, WB1GCM,
ARRL Laboratory Test Engineer

FlexRadio's SmartSDR V3 software allows two oper-
ators to share one radio. We tried this feature while
operating the FLEX-6600M remotely, using a Mae-
stro at the ARRL Lab, and the FLEX-6600M con-
nected to a router in the home station of ARRL RFI
Engineer Paul Cianciolo, W1VLF, some 17 miles dis-
tant. It was a new experience for me to be able to
share a radio with another operator without sitting
next to them. Paul and | could listen on the same
band or on separate ham bands simultaneously, and
operation was seamless. For transmitting, FlexRadio
gives its users a traffic-light system, with obvious
indicators that the other is transmitting. Once one
user finishes transmitting, the other may transmit.
Whoever transmits first has priority and blocks the
other user from transmitting. (Some limitations of this
are explained in more detail in the main review.)

When the operator and control surface are separated
from the transceiver, some latency is added by the
signal path over a local area network or over the
internet in the case of remote operation. To test
latency, we used a keying generator to turn on the
FLEX-6600M’s CW transmitter, with the generator’s
keying action viewed on one trace of a dual-trace
oscilloscope. The other trace viewed an analog
receiver speaker output. When the key closed, |
could measure the time it took from when the key
was pressed on the Maestro in the Lab to when the
signal was transmitted remotely from the FLEX-
6600M at Paul’s station and heard in the speaker
(there is no significant latency in an analog receiver).
This one-way path took 50 milliseconds and was
confirmed with FLEX-6600M'’s internal latency
metering, which stated a two-way latency of 100 mil-
liseconds.

for the 2-meter band with the older FLEX-6700 that is
still in production. But it’s likely that most amateurs
would be satisfied with the FLEX-6600 and its lower
price point.

The MultiFlex dual-operator feature appeared to work
well in our Lab tests described above and in the
sidebar, “MultiFlex and Remote Operation at the
ARRL Lab” Features such as MultiFlex and remote
operation are hard to evaluate in the Lab, because
we would need to explore all the edge cases of mar-
ginal internet service, long latency, along with various
operating modes, band conditions, and so on. We
verify that things work nicely on the bench, but the

We found that latency increased if the router used at
Paul’s station was shared with other devices. For
example, if he turned on another remote receiver
connected to his home router, latency with the
Maestro in the Lab controlling the FLEX-6600M at
his station increased to about 300 milliseconds. (In
addition, we note that some users have reported
unusual latency problems using CW over remote
connections with recent SSDR versions. See
community.flexradio.com. It is not clear if our
experience is related to this issue.)

We asked FlexRadio’s Vice President of Engineering,
Steve Hicks, NSAC, for his thoughts on latency, and
here is his response:

For remote operations, the two key things that affect
latency are the degree of filtering in the radio itself
and the latency observed in the network. The opera-
tor of a FlexRadio has tremendous control over the
latency inside the radio. Each mode (CW, voice,
and digital) has a control that can be set for lowest
latency, highest degree of filtering, or a balance

of these. The latency observed in the network can
affect operations, but a number of strategies with the
radio have been employed to minimize the effects
of latency including using multiple different internet
protocols and measuring which are faster, given
your particular network connection. Also, to reduce
latency when using SmartLink, the SmartLink server
initially establishes connections to both the radio
and the operator’s device (Maestro, PC, etc.), but
then brokers a final connection directly between the
radio and the operator. By brokering the connection,
the SmartLink server ensures that the network can
find the quickest path between the operator and
their radio without standing in the middle of the con-
nection...Ultimately, all operators using their radios
remotely will have some latency from the network
which is unavoidable, but much of the time it is mini-
mal and is not a hindrance to operations.

community will have to see how these features fare
in real life.

SSDR version 2 gave us an easy-to-use remote
capability. Version 3 now extends that to dual-operator
access. These important extensions to the FLEX-
6000 series validate one of the selling points of soft-
ware-defined radio — that an SDR hardware
investment can be continually improved through
software development.

Manufacturer. FlexRadio Systems, 4616 W.
Howard Ln., Suite 1-150, Austin, TX 78728;
www.flexradio.com. Price: FLEX-6600M, $4,999;
GPS disciplined 10 MHz oscillator, $699.
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DX Engineering RX Share Audio Switch

Reviewed by Mark Wilson, K1RO
kiro@arrl.org

HEADPHONES

There are times when two OPERATOR 1

operators might want to
listen to the same radio, or
one operator might want to
listen to two radios. The RX
Share from DX Engineering
offers a convenient and flex-
ible way to share audio. It's a
passive device requiring no
power source (no internal
amplifiers or signal pro-
cessing). Audio quality and volume are controlled by
the transceiver(s).

Cables connect to the rear panel (see Figure 7). The
Radio 1 and Radio 2 inputs are silver s-inch stereo
jacks. Headphones connect to either the black “-inch
stereo jacks or the 's-inch stereo jacks. No cables are
supplied with the unit. | had a couple of suitable
shielded audio cables in my junkbox to connect to the
headphone jacks of my transceivers.

RX Share is set up for a typical 8 Q system, but can
change the impedance to 600 Q) by swapping some
internal jumpers. Each audio channel uses an isola-
tion transformer to prevent ground-coupled crosstalk
or RF pickup. The transformers are specified to
handle up to 1 W of audio. There’s also an internal
ground jumper that can be used to connect the input
common or the output common to the enclosure, or it
can be removed. The manual suggests experimenting
with this jumper if you experience RF pickup in the
headphone audio.

Using the RX Share

For the SHARED RADIO mode, connect the transceiver
to the R1 INPUT jack and headphones to HEAPHONES
OPERATOR 1 and HEADPHONES OPERATOR 2. It's not
mentioned in the instructions, but | found that the
transceiver has to be connected to the R1 input, and
not the R2 input, for SHARED RADIO operation.

Set the center rocker switch to SHARED RADIO and the
transceiver audio will be heard in both headsets.
Some transceivers have two receivers with separate
main and subband audio outputs. In that case,

each operator can use their rocker switch (see

Figure 8) to select main receiver audio in both ears,
sub receiver audio in both ears, or main in one ear
and sub in the other.
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Figure 7 — The RX Share

connections include two sets of %- and /-inch
stereo headphone jacks, and a V-inch stereo jack
for connection to each receiver.

Because the volume for both operators is controlled
by the transceiver, this device works best when both
headsets have similar impedance and sensitivity, and
both operators have similar hearing sensitivity. If there
is a significant difference, the manual suggests
moving the internal impedance jumpers to reduce the
volume on one side or the other.

For the SEPARATE RADIOS mode, connect audio from
a second transceiver to the R2 INPUT and switch the
center rocker switch. Now, each operator can use
their rocker switch to select Radio 1 audio in both
ears, Radio 2 audio in both ears, or one radio in each
ear (or a single operator can listen to these combina-
tions for SO2R contesting).

Bottom Line

The DX Engineering RX Share offers a safe and
convenient way for two operators to share the
audio from a transceiver, or for one operator to
listen to audio from two transceivers.



Figure 8 — Large rocker switches are used for
selecting the various audio streams heard in the headphones.

G

R1 INPUT

HEADPHONES
OPERATOR 1
The RX Share is well made. It weighs nearly 4
pounds, and with its large rubber feet, it stays put on
the operating desk. The rocker switches operate
smoothly, and after a few minutes, | was able to
operate them by feel while looking at my radio or
computer.

SEPARATE

SEFARATE | 1 R2

SHARED |MAIN SUS

m & comm R

Manufacturer. DX Engineering, 1200 Southeast Ave.,
Tallmadge, OH 44278; www.dxengineering.com.
Price: $189.99.

Workbench “Third Hand”
Circuit Board Holders

Reviewed by Paul Danzer, NIl After inserting a component on the top side of the PC
niii@arrl.net board, you usually have to take the board out of the
clips to turn it around and solder the reverse side.
While assembling small projects on printed circuit Then you remount the board to repeat the process for
(PC) boards, it can be helpful to have something to the next component. The base is heavy enough to
hold the board while you work. Oftentimes, you feel support small PC boards without tipping over. While

like you need a third hand. We checked Amazon and
chose several PC board holders that looked useful,
and also ordered a unique one from a ham radio kit r— = |
supplier. Each design has advantages and disadvan- :
tages, and picking one depends largely on the fea-
tures you prefer. The units shown were available as of
mid-November 2019.

For this review, | used each unit to install components
on a small board (3 x 5 inches). | also used my
normal soldering tools — a 40 W pencil-tip soldering
iron, a good light, and a magnifying device, unless
there was one built into the board holder.

Helping Hand Magnifier

This small, inexpensive unit is a classic design
offered by many companies. The one we ordered car-
ried the model number MZ101B, but identical devices
are available under various brand and model names.
There are two versions — one with an integrated
magnifying glass, as shown in Figure 9, and one
without. The unit shown here has a 2'2-inch lens with
4x magnification. All joints are friction fit, and the var-
ious clips and arms are secured in place by tightening
thumb screws. Two alligator clips are mounted on the
end of the horizontal bar to hold the PC board.

Figure 9 — The classic and inexpensive Helping Hand design is
available with and without a magnifier.
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Figure 10 — The LED Light Helping Hands Magnifier Station
includes several soldering aids and two magnifying lenses. It uses
the same two alligator clips to hold your work as the device shown
in Figure 9.

the Helping Hand Magnifier is not the most conve-
nient to use, it's the least expensive one tested.

Available from Amazon (search for “SE MZ101B” or
“Helping Hand Magnifier”). Similar devices are avail-
able with other model names. Price: about $7.95.

LED Light Helping Hand Magnifier

The circuit board holder shown in Figure 10 is avail-
able under several brand names, and we ordered the
YOCTOSUN version. This device uses a horizontal
bar with thumbscrew-mounted alligator clips, very
similar to the Helping Hands Magnifier described
above. The 7.5 x 3.5 inch base has a soldering iron
holder on the back and a small tray on the front to
hold a wet sponge for cleaning the soldering iron tip
as you work. A small plastic vise can slide over the
horizontal bar to hold small assemblies (see Figure
11), and at the very front are three drawers to hold
small parts.

Two magnifying lenses mount on a pivoting arm. The
larger lens (approximately 3-inch diameter) is a
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Figure 11 — A small vise, shown here holding an integrated circuit
upside down to have its pins straightened, is included with the
device shown in Figure 10.

3x magnifier, and has a 4.5x magnifying lens scribed
inside. The smaller (34-inch diameter) lens offers 25x
magnification and can be used alone or in conjunc-
tion with the larger lens.

The large lens is surrounded with 10 LEDs, which |
found to be bright enough to illuminate the work
without excessive glare. The light can be powered from
three AAA batteries or from a standard USB port (a
matching USB cable is supplied). There may not be
enough room to use your soldering iron with the mag-
nifiers in place, but they easily pivot out of the way. A
rectangular extension slides in and out to move the
holding bar (and your work) backward and forward.

Available from Amazon (search for “YOCTOSUN
Helping Hand Magnifier”). Similar devices are avail-
able with other model names. Price: about $16.99.

Helping Hands Third Hand

Soldering Tool and Vise

Resembling a four-armed octopus with a magnifying
head, the Helping Hands Third Hand by PSIVEN
comes unassembled in a padded box weighing a hefty
4 pounds. A cloth bag and optical cleaning cloth for the
3¥-inch magnifying glass are included. Surrounding
the 3x magnifier are 16 LEDs with two selectable
levels of brightness, and the light is connected to a
USB cord for power (power supply not included).

Assembly time is about 5 minutes, and it would have
been easier if the screws connecting the arms to the
base were longer. As shown in Figure 12, four flexible
arms with alligator clips hold the circuit board. Two of
the arms extend 14 inches from the base to the tip



Figure 12 — The PSIVEN Helping Hands Third Hand Soldering
Tool and Vise has four alligator clips and a magnifying lens with an
LED light source, giving a lot of meaning to the word “flexibility."

of the alligator clip, and two extend 10"z inches. When
it's used on a 36-inch-high workbench, you can work
standing up with the holding arms extended.

Small rubber covers fit over the alligator clip noses to
prevent scratching. The base of each alligator clip
plugs into a plastic assembly on the tip of a flexible
arm, and the alligator clips can be rotated. Turning the
notched wheel locks the clip in place.

When holding the PC board with all four arms, | found
it a bit awkward to bend the arms to the same level. In
addition, if you want to work on the other side of the
board, you have to unclip the board, turn it, and reset
the clips. | found that using two alligator clips was suf-
ficient to hold small boards firmly in place. If you use
two clips and don't tighten the wheels completely, you
can rotate the PC board from the component side to
the solder side without unclipping the board.

The magnifying lens worked well, and its flexible stalk
made it easy to move out of the way if needed. | also
found that using the LED light source without using
the magnifier was convenient.

Figure 13 — The Aven Adjustable Circuit Board Holder resem-
bles a lathe. The PC board is easily rotated.

Amazon carries several similar-looking devices with
or without the magnifier and light. To find the one
shown here, search for “PSIVEN Helping Hands.”
Price: $39.95.

Aven Adjustable Circuit Board Holder
The unit shown in Figure 13 resembles a small lathe
with end posts to grab the edges of a PC board. It
can be used with a board as long as 7% inches and
as short as perhaps % inch. The arms slide along the
base and can be locked in place by thumbscrews
with knurled knobs. Some simple assembly is
required.

Each arm has a metal clamp that accepts the edge of
a circuit board. The clamp on one arm is spring
loaded, and the other is fixed. To use the device, set
the arm with the fixed clamp at the desired position
and lock it down. Place one edge of your circuit board
in the fixed clamp and slide the arm with the spring-
loaded clamp up to the opposite edge, compressing
the spring enough to provide tension to hold the
board in place. Lock that arm down and you're ready
to work. Note that the clamp shafts also have thumb-
screws that can be used to prevent the board from
rotating if desired.

Once in place, the board is held solidly, but it does not
take much to knock the board out of its mount. The
clamps that hold the board rotate 360 degrees. If your
PC board is less than 5 inches wide and centered
in the clamps, you can rotate it completely to work on
the component side or solder side at any angle. If it's
more than 5% inches, you can still rotate it back and
forth to get at both sides.
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Figure 14 — The QuadHands Flip Circuit Board Holder resembles
the Aven unit, but is much more rugged and holds a larger PC
board.

Search for “Aven 17010” on Amazon. Price: about
$12.95. Several similar-looking devices are also
shown.

QuadHands Flip Circuit Board Holder

The QuadHands circuit board holder shown in Figure
14 is exceptionally rugged. Its hefty (212-pound) base,
with nonslip feet, holds two large end pieces with
grooves to secure the PC board. It accommodates
boards as long as 12 inches and as small as a frac-
tion of an inch.

To use this device, loosen the wing nuts at the bottom
of the end pieces and then move them so that the
space between them is approximately 2 to

% inch smaller than the PC board. Then press the
spring-mounted holder to compress the spring and
insert the PC board. The spring tension is sufficient to
hold the board firmly in place. The height of the end
pieces allows rotation of a board as wide as 10
inches. Once the board is in place, it rotates easily to
expose the opposite side or position it at any angle by
turning the two end knobs simultaneously.

When tightening the wing nuts, the matching screw is
kept from rotating by a rubber or plastic nut beneath
the base plate. You may have to either tilt the end
piece up slightly or pull on the wing nut to keep the
screw from rotating. This holder is great for larger
boards and won't move around on your workbench.

Search for “QuadHands Flip Circuit Board” on
Amazon. Price: about $47.95.
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Figure 15 — A Brass Set from QRPme is quick to set up and is
designed for small QRP projects. The nylon screw lengths give
you room for protruding parts when the assembly is turned over.

A Brass Set from QRPme

Finally, we tried A Brass Set from Rex Harper,
W1REX, at QRPme. This company supplies a wide
range of kits, tools, and accessories of interest to
hams. As you can see in Figure 15, this circuit board
holder consists of four brass cubes, each measuring
approximately 2 inch per side. Each cube is milled
out to have a triangular slot through one corner, and it
is threaded for a nylon screw. When the corner of a
PC board is inserted in the slot, the nylon screw
clamps the board in place.

With the brass cubes oriented as shown in the
photos, with the component side down, the board is
about an inch above the workbench surface. This
gives clearance to protruding components. Turn it
over, and the solder side is approximately % inch from
the workbench.

Of all the devices reviewed here, this one makes it
most convenient to turn a small PC board over and
position it at any angle as you work. The one issue |
noted is that the nylon screws are slippery, so you
may want to place it on a nonslip mat to keep the
board with attached cubes from sliding as you work.

Available from QRPme, www.QRPme.com. Price:
$17 for the set of four cubes.



Joel R. Hallas, W1ZR, wlzr@arrl.org

The Doctor is In

A Moxon Rectangle
Compared to a Yagi

Tom, KN4KFH, asks: | live in a

townhouse subject to
antenna restrictions. | currently
have a multiband HF trap dipole in
the attic that works fairly well. I'd
like to try working 6 meters, and
what I've read about three-element
Yagi and Moxon antennas indi-
cates that the Moxon would take
up less space and its forward gain
and front-to-back ratio (F/B) are
higher than those of the Yagi. If
this is true, why would anyone
consider aYagi over a Moxon? The
antenna in my attic would be
about 15 feet off the ground and
would need to transmit through
wood and asphalt shingles. Do
you think it will work out for me?

The Moxon is actually a two-

element Yagi with its driven ele-
ment and reflector bent inward to
form a rectangle, with a gap between
the element ends (see Figure 1). A
Moxon is an excellent, easy-to-repro-
duce antenna with a smaller footprint
than a full-size two-element Yagi and,
if built to proper design, provides a
direct match to 50 Q) transmission
lines. While the gains and size vary
with different designs, my Moxon and
Yagi models yield quite different
results. A typical three-element Yagi
will have about 12 — 14 dBi forward
gain, depending on boom length,
with longer boom designs typically
having more gain. This compares to
about 11 — 12 dBi for a Moxon.
These numbers should be compared
to about 7.6 dBi for a half-wave
dipole, all at 15 feet above ground.
The azimuth patterns for both of my
EZNEC (www.eznec.com) models
are shown in Figures 2 and 3.

Driven element

()
p

Reflector

Moxon Rectangle

Direction of maximum radiation

QS2002-Doc01

Driven element

f G2
N

Reflector

Two-element Yagi

Figure 1 — lllustration of the configurations of a Moxon Rectangle antenna and a two-
element reflector Yagi. While a two-element Yagi can also be configured with a director
element, the Moxon design only uses a reflector.

QS2002-Doc02

Max. Gain = 11.30 dBi

Freq. = 28.40 MHz
Elevation = 16.0 °

QS52002-Doc03

Max. Gain = 11.99 dBi Freq. = 28.30 MHz

Elevation = 16.0 °

Figure 2 — Typical azimuth pattern of a
Moxon beam. Note the deep rearward null.

The gain advantage of the three-
element Yagi is not surprising to me
because the Moxon is basically a
two-element Yagi. The major advan-
tages of the Moxon are that it is easy
to reproduce, is typically made with
mostly wire elements, is easy to tune
with a tape measure, avoids the

Figure 3 — Typical azimuth pattern of a
three-element reflector Yagi. A two-element
Yagi will have a larger rearward lobe and
less forward gain, with a somewhat wider
forward lobe.

hazard of pointy element ends in an
attic, and takes up less space. The
footprints are about 18 square feet
for the Moxon and 35 square feet for
a typical three-element Yagi. There-
fore, the Moxon gives you much
more room for other antennas in your
attic. You will want to have your beam
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on a rotator to take full advantage of
its directional properties, but without
wind load, a small TV antenna rotator
will provide plenty of capacity.

The Moxon does have superb F/B,
up to about 10 dB deeper than most
two-element Yagis I've seen, but |
don’t see that as a big deal on VHF.
With VHF there are more times that
it's good just to know that someone
is out there (even on the backside of
your beam) than times you need to
null out an interfering station. For
more information, read our review of
a lightweight 6-meter stressed-wire
Moxon in the March 2004 issue of
QST, or learn how to build your own
from, “A 6-Meter Moxon Antenna,” in
the April 2004 issue of QST.

Many people have had good luck
with attic Yagis and Moxons, espe-
cially with wood and shingle roofs

— not so much with metal roofs, or if
there is a lot of ductwork nearby. |
think you will be happy you tried it
with either antenna. Your attic sys-
tem, even at 15 feet, should work
well for sporadic E-layer propagation.

I would vote for the Moxon. | am
thinking that you will be using it hori-
zontally polarized for SSB and CW,
and suggest that you also add a
2-meter Moxon or Yagi if you have a
radio that operates on 2-meter SSB
and CW — you will have lots of fun in
the VHF contests!

Ken, N2DF, asks: | use a G5RV

antenna for HF operation. It is
fed with open-wire line that termi-
nates at a window where it is
attached to a balun, then con-
tinues via coax for about 30 feet to
an antenna tuner. Are there any
safety considerations in running
open-wire line through the shack
to the tuner? Can that open-wire
line be laid directly on the floor as
| would with coax or should it be
mounted on some kind of insu-
lated standoffs? Could it flash
over and cause a fire?
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A G5RYV dipole design has a

transition from window or open-
wire line to coax at a defined length,
typically around 32 feet from the
antenna. This window-line length
operates as matching section,
designed to provide a reasonable
match to 50 2 on multiple amateur
bands. Thus, this window-line length
is critical to make the antenna work
as intended as a G5RV. A common-
mode choke or 1:1 balun at the junc-
tion of the window line to coax is
recommended to avoid common-
mode current following the coax
transmission line into the shack.

Running open-wire or window line all
the way to the antenna tuner can
make for a more efficient antenna,
and will add 30-meter operation, but
it is no longer a G5RYV, rather a kind
of short center-fed Zepp. | used that
exact antenna for some years for all
bands from 80 through 6 meters and
was quite happy with it, but it does
require a wide-range tuner that can
interface balanced lines.

Window line does need to be kept
away from lossy material or it will
have unneeded loss, but it only
needs to be about 2 to 3 inches
away. | used the screw-in standoffs
designed for TV 300 Q twinlead, and
put one side of the window line
where the TV line was supposed to
be. Be sure that bare open-wire line or
window-line connections can’t be
touched by a person or pet.

If you have surfaces that you don't
want to make holes in, devise some
kind of standoff (just watch out for trip
hazards). Walls are better than floors
in this regard. | can’t imagine window
line flashing over at amateur power
levels, although I'm sure I'll hear
about any such cases.

¢ QST Contributing Editor Kai
Siwiak, KE4PT, offered additional
information to add to my answer to
Howard, KC3D, in the December
2019 column. Howard had asked if it
is possible for lightning to get into his

rig through a single ground wire.
Kai's answer is maybe!

Kai notes that a conductive path is
not the only way that lightning can
cause havoc with your amateur radio
station. There is also a radiated path,
resulting from what is sometimes
called lightning-induced electromag-
netic pulse (LEMP).

The lightning bolt conducts a tran-
sient current that gives rise to a mag-
netic field surrounding the lightning
bolt. That magnetic field can then
couple to a loop of wire in the station
and generate potentially damaging
voltages.

There would also be a corresponding
radial electric field emanating from
the lightning bolt that can couple cur-
rent into nearby lengths of wire,
including ground wires.

Kai notes that he lost the audio sec-
tion of an HF transceiver because it
was connected to nothing other than
a bundled-up audio cable going to an
external speaker. The lightning bolt
struck a grounded J pole antenna
mast just a few yards away from the
shack.

Do you have a question? Ask the Doctor!
Send your questions to “The Doctor,” ARRL,
225 Main St., Newington, CT 06111, or email
your question to: doctor@arrl.org.

Also listen to the ARRL The Doctor is In
podcast, sponsored by DX Engineering, on
iTunes, Blubrry, Stitcher, or on ®
the ARRL website at ) ))
www.arrl.org/doctor.

ENGINEERING

www.dxengineering.com

Strays

QST Congratulates...

John Rekus, WA3KBN, on being recog-
nized by Marquis Who's Who of Top
Engineers for his contributions to the
field of safety engineering. John was
licensed in 1967 and is an ARRL

Life Member. He is the author of The
Complete Confined Spaces Handbook,
a 400-page illustrated textbook pub-
lished by the National Safety Council.



Close Up
MFJ-1780 Box Fan Loop Antenna

Our May 2019 Product Review of this antenna A — Carrying handle
didn't include a peek inside, so here it is. B — Primary loop
C — Antenna port

D — Coupling loop

u E — Tuning motor

/ F — Variable capacitor
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Hints & Hacks

Connecting Keys to Any Rig, Beating
Dummy Load Interference, and More

Using Various Keys with
Different Rigs

In the April 2018 “Hints & Hacks”
column, | described an easy way to
use short adapter cables to reverse
the “dot” and “dash” keyer paddle ori-
entation without rewiring the paddies.
Since then, | have discovered other
methods that are easier to implement
and provide a more flexible way to
use your paddles with a variety of rigs
and electronic keyers.

The easiest method is to attach two
or more cables to your paddle, with
different connector plugs, selected to
mate with various rigs (see Figure 1).
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Each can be wired with the left-right
orientation to match the keying circuit.
The disadvantage is having several
cables connected, and the likelihood
of tangles and an untidy appearance.

Another way to accommodate various
paddles and keyers/rigs is to attach a
stereo cable from each contact of the
paddle (dot, dash, and ground), each
terminated in an RCA-type phono
plug. | used RCA-to-RCA two-con-
ductor audio cables because | had
some in my junk box. Then all that’s
left to do is to carefully strip the cable
at the cut end and connect the ground
and two wires to the terminals on

the key.

<4 Figure 1 — The
easiest way to use
your key with a
variety of rigs is to
attach cables to your
paddle selected to
mate with various
{  rigs, then wire them
with the left-right
orientation to match
the keying circuit.
[Ron Pollack, K2RP,
photo]

¥ Figure 2 — Using
inexpensive audio
adapters is another
way to connect a key
to a different rig.
[Ron Pollack, K2RP,
photo]

Audio adapters are available inexpen-
sively online in various configurations.
Insert the appropriate adapter plug for
each of your keyers and transmitters.
Remember to select a stereo adapter
on the rig end and mono on the input
end (see Figure 2). Then, just plug the
RCA plugs into the adapter in the rig
for either “dot left” or “dot right” opera-
tion. Of course, instead of RCA plugs,
other input plugs can be used with
appropriate adapters, such as %- or
Ye-inch if you have those on hand. It's
a quick, flexible way of utilizing var-
ious keys with various rigs. — 73, Ron
Pollack, K2RR, k2rp@arrl.net

Fixing Dummy Load RF

| built a dummy load similar to the
“Build an Inexpensive 150 W Dummy
Load with Wattmeter” project by Jack
Purdum, W8TEE, and Al Peter,
AC8GY, featured in the November
2018 issue of QST (although mine did
not have the wattmeter). | wanted to
share something | encountered.

The first time | tried to use my dummy
load, multiple devices in my home

Figure 3 — A jumper wire soldered from the
can to the lid got rid of the dummy load’s RF.
[Al Forbes, KJ4YEV, photo]



had RF interference that did not occur
with an antenna. | discovered that the
dummy load was radiating RF
because the can was not shielding
the resistors. There is a grey coating
on the inside of the lid and inside the
can (I assume it is there to prevent
oxidation). Because of this coating,
there was no continuity between the
grounded lid and the can.

| resolved the issue by soldering a
jumper wire from the lid to the can
(see Figure 3). Fortunately, the can
was made of a material that takes
solder easily and this fixed my RF
problem. — 73, Al Forbes, KI4YEV,
alphaal3@belisouth.net

Amplifier Tube

Socket Repair

I noticed that as | was tuning up my
Drake L-4B HF amplifier to chase

a DX station, it was only putting

out about half its normal power. | soon
discovered that one of the two 3-500Z
tubes was not “lit” (the filament was
not on). After taking the amp apart,

| found that the dark tube had a fila-
ment pin where the solder had slightly

Figure 4 — The loose tube socket pin (com-
pare the clip closure to the others). [Dino
Papas, KL@S, photo]

reflowed downward out of the pin —
an indicator of excess heat at that pin,
probably caused by a poor connec-
tion. | thought the tubes were just
showing their age, so | replaced them
with a pair of new units from RF Parts
(www.rfparts.com).

The same half-power fault occurred
again, and when | checked | found the
tube in the same position as before
that would not light. | disassembled
the amp and found the same filament
pin solder reflow issue had mani-
fested itself on the new tube (see
Figure 4).

| looked for solutions online and found
a forum where this exact problem was
being discussed. One contributor
wrote that the spring clips that com-
press the small split-style tube holding

Figure 5 — The loose clip (left) compared
to the replacement clip (right). [Dino Papas,
KL@S, photo]

Figure 6 — The new spring clip compresses
the pin holder tighter than before. [Dino
Papas, KLJS, photo]

connectors into which the tube pins
are inserted can lose their “springi-
ness” over time and that it was a
simple affair to either replace the clip
or attempt to squeeze it back into
proper shape. This wouldn’t be a
great option for me, because it had
already deformed previously and
would be prone to doing so again.
Fortunately, | had a few spare 3-500Z
sockets and | found that it was very
easy to remove one of the good
spring clips.

| went back into the amp, replacing
the spring clip in less than a minute.
The difference between the old

and new clip was substantial (see
Figure 5).

| then “reflowed” the solder in the
offending filament pin by turning the
tube upside down, carefully applying
heat to the pin and adding a small
amount of silver solder to the mix.
After letting the pin cool, | checked the
continuity between the two filament
pins and it was still okay. | made the
same repair to the original tube, since
it's now part of the backup pair. With
the tube reinserted into the socket,
the difference was apparent (see
Figure 6).

If you have an amplifier, you may
want to check the tube socket pins.
Be careful, however, because the volt-
ages inside your amp are very dan-
gerous and can prove lethal. Always
make sure the power is disconnected,
the high voltage is bled off properly,
and that you never defeat any voltage
interlocks. — 73, Dino Papas, KL@S,
kl0Os @cox.net

“Hints and Hacks" items have not been tested
by QST or ARRL unless otherwise stated.
Although we can't guarantee that a given hint
will work for your situation, we make every
effort to screen out harmful information. Send
technical questions directly to the hint's author.

QST invites you to share your hints with fellow
hams. Send them to “Attn: Hints and Hacks" at
ARRL Headquarters, 225 Main St., Newington,
CT 06111, or via email to hh@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number, and email
address on all correspondence. Whether you
are praising or criticizing an item, please send
the author(s) a copy of your comments.
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Steve Ford, WB8IMY, wh8imy@arrl.org

Eclectic Technology

In response to my
November 2019 column
about the future of voice
recognition, | received an
interesting email from
Jeremy Turner, NOAW.
I've obviously heard of the
Amazon virtual assistant,
Alexa, and how it func-
tions through voice com-
mands, but | didn’t know
that users can create spe-
cialized Alexa routines
known as “skills” and
make them publicly avail-
able. Jeremy explains to
the right.

If you are an Alexa owner,
you can download Jere-
my’s free skills onto your
device by searching for
“Current lonospheric Con-
ditions” or “Parks on the
Air’ in the Alexa Skills
department on Amazon.

®

1S
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Ham Skills for Alexa
I've been dabbling with

¢
Alexa skills for about

2 years now. | published my first skill
as a basic way to read back iono-
spheric conditions for the HF bands.
The second one is for Parks on the
Air (POTA), and it allows users to ask
Alexa for a list of stations currently
spotted. Alexa reads back the infor-
mation you would expect to see on
your standard DX cluster-spotting
list, but in a natural language.

My skill translates letters into the
phonetic alphabet, includes a park
name along with the identifier, and
more. I'm working on additional func-
tionality including the list of stations
who scheduled themselves to be in a
park, or to find more information
about a park, including previous acti-
vations, ways to get there (if the park
is only accessible by hiking, boat, or
driving), and more.

| think of it as a new style of user
interface. The key is that if your

back-end data systems are API
driven to add, modify, query, and
delete, then you can put anything on
the front-end with your users. That
can be a website, a mobile app, or
something like Alexa.

Your Alexa device communicates
with the Alexa skills web service that
turns speech into text and vice versa.
You configure certain keywords
which trigger the service to invoke an
AWS Lambda function, which in my
case is a little bit of Python code.
That code generates a JavaScript
Object Notation (JSON) response

Parks on the Air

by Parks cathe A
Fres tu Enable

“Alexg, ask parks on the oir,

“Alows, Open Parks on the Air” , X
whut are the corrend spols

Amateur Radio

back to the Alexa skills web service
with what | instruct Alexa to read
back. | can even specify different
inflections to tell her to slow down,
speed up, and more.

It's very easy to get started with the
AWS CodeStar service. This gives
you a code repository and pipeline.
When you commit your code, the
pipeline deploys the new version
of the Lambda function, and it's
very slick. There are also Alexa blue-
prints, which make basic actions
simple. They are available at
https://blueprints.amazon.com.
— Jeremy Turner, NOAW

N@AW's Parks on the Air
skill can be downloaded
for free on Amazon for use
on your Alexa device.

“Alexa. usk porks oo the ol for
Lo Con vt spOts
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A look at developments and
innovations in power that
make it easier than ever to
power radios, cars, and even
entire homes when the grid is
down during an emergency.




Bob Bruninga, WB4APR

It's a new world of power. Universal high-voltage dc
(HVDC) power systems have revolutionized our
energy systems and are here to stay. A portable
generator, long gas lines, whole-house-generators,
incandescent bulbs and 60 Hz transformers are obso-
lete. Just 12 solar panels can fully charge any electric
vehicle, and additional panels can provide the average
power you need on a daily basis. While the grid is up,
the total amortized solar panel investment in being
grid-tied brings you power at less than half the cost of
the utility.

Over the last few decades, the evolution of four dis-
ruptive technologies have led the revolution in power:
power supplies, solar arrays, hybrid car generators,
and long-range batteries, as covered in the ARRL
book Energy Choices.

Power Supplies
The most obvious change in energy systems is evi-
dent in the progressive shrinking of power supplies, as

Figure 1 — Modern supplies use dc/dc switching to convert universal power input
voltages both ac and dc into any required output voltage in only 10% of the space

and weight of old 60 Hz supplies.

shown in Figure 1. The modern light weight of power
supplies make portable and emergency operations
much more flexible. Their practicality arises from their
universal input voltage range that can operate on any
voltage from 100 to 240 V at 50 and 60 Hz and even
dc (see Figure 1).

The hidden gem in this evolution is the fact that most of
these supplies can operate on dc as well as ac. This is
because they first rectify the ac mains to dc and then
use that to drive a dc-to-dc switching converter to any
desired fixed output voltage independent of the input
voltage. As a result, these universal supplies can also
operate on input dc voltages from 100 V to 330 V dc
(the peak dc voltage of rectified 240 V ac). And of 15
tested in my lab, all would still operate at 70 V dc input
or lower.

Solar Arrays

Because of affordability, home solar technology is
another disruptive HVDC energy system that has
grown popular over the last decade (see Figure 2). By
2013, grid-tie (GT) systems were able to
produce amortized home power at half
the cost of the utility by eliminating the
battery costs, replacements, and mainte-
nance. Without batteries, the typical GT
string array operates in series at volt-
ages of 200 to over 500 V dc. With the
30V dc panels in series, modest wire
gauges can be used to deliver several
kilowatts, but at modest currents under
10 A. This is then converted by a grid-tie
inverter to produce economical electricity
below retail rates. The only disadvantage
is that a GT inverter only pushes power
back to the grid when the grid is up and
shuts down when the grid goes down.

Figure 2 — WB4APR's solar panels now produce power at half the cost of the utility.
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Hybrid-Car Generators

Introduced in the US in 2002 with the Prius, hybrid car
systems are the third disruptive HVDC technology
that’'s become popular, using a mix of gasoline
engines and at least a 50 kW generator/motor oper-
ating at 200 to 240 V dc. Though for continuous
power, the internal HVDC fusing is at about 120 A,
which limits available electrical power to about 24 kW
maximum. Theoretically a hybrid car generator is
capable of powering a whole neighborhood during a
power outage — if the manufacturers gave us access
to it, but these vehicle-to-home power systems are
currently only offered in Japan by Toyota and Nissan.

Although the battery in a gas hybrid can develop peak
powers during acceleration and braking, typical bat-
tery capacity is about 1 kWh. However, plug-in hybrids
can run on battery alone for tens of miles and have
ten times bigger battery capacity. For example, in Wil-
liam Treharne’s, NBHKU, article in the June 2018
issue of QST, he details how he ran a 6-hour radio
event from his plug-in Ford Fusion Energy without the
engine starting, and still had 62% of battery capacity
remaining. These plug-in hybrids revolutionize the
ham’s approach to emergency power.

Long-Range Battery Electric Vehicles
The fourth technology arose from the hybrids as the
cost of Lithium batteries declined, and it was practical
to build a completely electric vehicle (EV). Now, EVs

Figure 3 — Hybrids typically have 50 kW or
more of HVDC generation capability. My Prius
hack has outlets on the back for the 220 V dc
hybrid power and for about 1,000 W from a 12V
inverter in the trunk.

have an HVDC battery capacity from 32 kWh to over
100 kWh with driving ranges over 300 miles. This is
enough battery energy to power the average home at
normal loads for 4 days, or up to 2 weeks under emer-
gency conditions. Additionally, because the EV’s
voltage levels are similar to those of home solar series
string arrays, charging during grid-down conditions
could be like having reliable emergency transportation
and home energy indefinitely. In the meantime, any
simple 12 V inverter (see Figure 3) connected to any
hybrid or EV can provide up to 1 kW of continuous
grid-down power for days.

Universal Input High-Power Inverters
The common thread here is the ubiquity of universal
HVDC power systems that allow us to power almost
all modern electronics devices, radios, cell phones,
TV, computers, etc., but the bad news is that aimost
everything other than your ham radio and cell phone
that you really need in a long-term grid-out scenario
all require 60 Hz power at 120 V ac to run. Consider
your refrigerator, freezer, furnace, well pump, and
most other home appliances. And even though most
hams have an inexpensive 12 V dc inverter, there are
only a few off-the-shelf 120 V ac inverters at signifi-
cant power levels that can run on universal dc inputs.

The holy grail of emergency backup power, then, is
finding a way to take the HVDC from a solar system,
or hybrid, or EV battery and converting it directly to
120V ac when the grid is down. Surplus high-power
uninterruptible power supplies (UPS) in data centers
take 200 to 380 V dc input and can produce up to

6 kW of 120 or 240 V ac output (see Figure 4), but
these are rare, and therefore expensive.

Figure 4 — Some rare data center UPS supplies take 192 V dc input to produce
up to 6 kW emergency power, which is ideal when connected to the 200 V battery
in a Prius, for example. [Doug Gaede, photo]
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Hacking a 12 V Inverter

for 170 V DC Input

For the experienced hacker, however, it should be
possible to hack into an inexpensive 12V inverter and
feed it from a 170 V dc input source. This is because
all modern inverters switch 12 V and dc/dc to 170 V
dc internally and use another dc switching circuit of
high-power MOSFETS to pulse width modulate the
170V dc into a smooth 60 Hz, 120 V ac sine wave. If
you can tap into a 170 V dc point on your solar array,
or use a 200 V input from a Prius or other similar-
voltage hybrid, this is an inexpensive way to get 120V
ac power directly from the HVDC system. The 120V
input still has to remain connected to a 12 V source so
that the inverter operates normally, but the bulk of the
current being fed to the output would be from the
170V dc external input.

Solar Secure Power

Fortunately, the SMA Sunny Boy brand of GT
inverters (with a secure power outlet) meets the
demand for emergency power from grid-tie solar sys-
tems (see Figure 5). When the grid goes down and
the GT inverter stops producing power, a switch
allows the power to be directed “off grid” to a single
15 A, 120V outlet. This is also a place where you can
plug in any 120V electric vehicle car charger for con-
tinuous transportation in grid-down events. This power
is available as long as the sun is falling on the array.
Typically for a 3 kW system, even under overcast
skies when a solar array produces maybe 10% rated
power, the outlet can still provide 300 W of ac power.

Power at Night

While the GT inverter with secure power can provide
plenty of kilowatts during the day, when the sun goes
down, this same GT inverter can be fed with HVYDC
from any nearby hybrid or EV at 200 to over 500 V.
With the input at these higher voltages, the wire out to
the car can be any common #14 or even #16 wire
extension cord, because it only takes 5 A at 300 V to
produce the full 1,500 W for the secure power outlet at
15 A. (Note: until recently, you could not do any of this
with microinverters.)

Heating and Cooling

A final shift is occurring in high-efficiency home
heating and cooling with mini split heat pumps. These
low-cost systems can be installed in any home without
ductwork and provide ac cooling and heating at half
the price of oil or propane while keeping the original
system for those coldest nights. Further, to get high
efficiencies, some of these systems are going with
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Figure 5 — SMA grid-tie inverters have an option for a grid-
down secure power outlet that can provide up to 15 Aat 120 V
for power.

variable speed fans and compressors, and this means
they operate internally on rectified HVDC. With grid-
down, one can still power these systems directly from
330 V dc from a solar array, hybrid, or EV.

Conclusion

Over the last few decades, the evolution of several
disruptive developments has changed the power sys-
tems dramatically, but are still largely ignored by the
average American consumer who just continues to
buy more of the status quo. Few people investigate or
understand the lower cost, independence, lower
toxins, and cleaner air of these technologies that are
now readily available and will definitely save money in
the long run. Consider these possibilities the next time
you need a new car, your roof needs repair, your AC
or furnace needs work, or when you pay your next
heating bill.

Photos by the author unless otherwise stated.

ARRL Life Member Bob Bruninga, WB4APR, holds an
Amateur Extra-class license. Bob developed automatic packet
reporting systems (APRS), and is the US Naval Academy'’s
Aerospace Senior Research Engineer. He can be reached at

bruninga@usna.edu.
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A look at the problems
radio amateurs encounter when
searching for or selling property.
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[Photo courtesy of American Advisors Group (aag.com).]

Allison McLellan

Investing in the proper home is stressful enough, but “Realtors seem to overlook the importance of the ham
for the radio amateur, stringent homeowners associa- radio activities | desired in my own home, and tried to
tions (HOAs), landlord regulations, and curious neigh- talk me into some other properties,” Ron explained.
bors can pose additional problems for housing a
station. A lot of equipment goes into building a custom To overcome a similar issue, Texas resident and
amateur radio station — from power supplies and retired US Air Force Lieutenant Colonel Mike Baker,
amplifiers to antenna towers, hams need the space to W8CM, posted to the eham.net forum in search of
have it all. realtors in his area who are also active hams to sell
his home. He hoped a radio amateur realtor would
Common Concerns most accurately represent the radio benefits offered
Property requirements for building antennas and by his current property, and could even communicate
housing technical equipment can be specific to radio the benefits of an operation-ready home if a new ham
amateurs, and many hams begin the process online, wanted to move in.

e “The general public...assumes that ham radio opera-

Florida resident Ron Maples, W3PV, posted on the tion will be a source of interference. Antennas are
website looking for a ham home in his area, specifi- often automatically regarded as unsightly; as a re;ult,
cally without an HOA and with enough room for his favorgble ham operatl.on is forced to 'the countryside,’
ham station and larger antennas. He had tried a few he said. Only after retirement was Mike able to be
websites over the years that acted as an introduction more selective about balancing his ham needs in
service to real estate professionals who were also order to find a ham-friendly property.

hams, but all of them eventually went offline.
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Hams on House Hunters International

Engineer Glen Kirkpatrick, W9LS/
HK4LS, brought the struggles of find-
ing radio-accommodating property to
the small screen on a November 2018
episode of HGTV's House Hunters
International with his wife, Teri,
KDBCHK. The couple was moving
from California to Medellin, Colombia,
and the episode featured a discussion
of Glen’s considerations for housing
radio equipment in rural and city-
centric homes. In the end, the pair
decided on an apartment in the city
with a private rooftop deck and office
space for antennas and equipment.

Now Glen is building a radio-friendly
rental property up the Caribbean
coast of Colombia. He plans to
feature a tower with a tribander

and vertical antenna with saltwater
ground plane on the beachfront prop-
erty. In between construction trips, he
was able to give QST a look into his
property search experience.

How does ham radio fit into

your life?

Ham radio has been a big part

of my life for 50 years. | was
first licensed at age 11, and it was
the most interesting thing | had ever
seen. | was fascinated by how it all
worked and had my Amateur Extra-
class license by high school. College
was, of course, focused on electrical
engineering. I've been a consultant
for the last 20 years, which affords
the flexibility to live this sort of weird
intercontinental life.

How did the crew of House
Hunters International react to
your interest?

The director was a really interest-

ing fellow who directs documen-
taries, TED Talks, and all sorts of cool
stuff, but had never heard of ham
radio. He was having trouble wrap-
ping his head around my [attitude
of], “Sure, it's an amazing downtown
three-level penthouse in a gorgeous
tropical city for the price of a garage
in Los Angeles, but if | can’t put up an
antenna, no deal.”

On the other hand, the audio guys
— who have to design and build their
own VHF-based audio distribution/
camera syncing networks — thought
my station was fascinating.
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The House Hunters Interna

tional crew filming Glen, WOLS/HK4LS, at his

California station. [Glen Kirkpatrick, WOLS/HK4LS, photo]

What did you film of your
station and operating for
the show?

We spent about 3 hours filming
in the shack. The video guys
were phenomenal. For one shot, they

stopped the lens down to minimize
depth of field, then panned the focus
across my Drake 7-Line, ending up
on my [Drake] TR7A transceiver. It
made the hairs on my arms stand
up. Only a tiny fraction of the footage
made it to the episode.

For operating, they liked my
[FlexRadio] FLEX-6300 because of
the dancing panadapter display. | had
KJ7S in Utah teed up to make sure

| could get some on-air chatter. The
director was looking for maximum
use of phonetics, Q-signals, jargon,
and the use of the word “Colombia.”

Q How did the radio setup at
your new home work out?

So far, | have shuttled a trans-

ceiver, power supply, antenna
tuner, coax, and wire down here.
When finished, | will have a vertical
for 10 — 20 meters and a long wire
across the roof down to a balcony for
the low bands. The walls are all steel-
reinforced concrete, so running coax
will be a civil engineering project.

Can you speak to a ham’s
experience trying to find or
sell radio-friendly property?

I'm sure it varies widely by

region. My experience is just in
Colombia. Some things are the same
everywhere. It's difficult to have a
tower if you live in an apartment.
Here, people don’t seem to have any
particular bias against antennas and
still think that they are kind of cool.

You are generally dealing with a real
estate agent that has no idea what
your unique requirements are. If you
give them a clear set of specifica-
tions, like unrestricted roof access for
apartments, or [that] there can’t be
any rules against antennas or towers
for other properties, they will do their
best to find something that will work.

Another benefit ham radio offers is
the ability to start sending emails to
local hams, and they will respond.

Why did you decide to build

a new property up the coast?

Necocli is an undiscovered (and

affordable) beach town on the
Caribbean coast. Road improve-
ments and a new international airport
will soon put it on the map, and it will
pay for itself over time.

In the meantime, the lack of tower
restrictions and ability to put a vertical
antenna right in the saltwater offers
an almost too-good-to-be-true ham
radio situation. | will be able to put out
a much more muscular signal from
Necocli than | ever could from my
apartment in Medellin, and then oper-
ate it remotely from anywhere.



Creating the Resources

Scott Neader, KA9FOX, runs the Ham Radio Classi-
fied Ads at QTH.com. After numerous hams asked to
promote their home on QTH.com, he realized there
was a clear need for a dedicated website to help con-
nect ham real estate sellers with ham buyers. In early
2018, he created HamRadioHomes.com.

“By selling a ‘ham-friendly’ home to another ham, the
seller saves a huge amount of time in taking down
towers and antennas, and hopefully can actually
recover some of their investment, because the ham
buying the property would see value in owning the
towers and other equipment,” Scott explained. “Buying
a home with an existing tower virtually eliminates the
headaches associated with putting up or decommis-
sioning a tower, plus you have neighbors that are
already used to having a tower nearby.”’

The website setup was relatively easy. Because he
already owns the most popular online ham swap web-
site, Scott has the available web hosting server space
and can promote across QTH.com.

When asked about tips for conducting a property
search, Scott advised keeping an open mind.
“Because there are relatively few homes being sold by
hams at any given moment, your search may have to
be a bit flexible,” he said. “As compared to most real
estate searches, you may need to compromise on
location, price, amenities, etc., in order to find a home
that is already ham-ready.” He added that, besides

Mike Baker, WBCM, listed his Texas property, including his three antenna towers, on
HamRadioHomes.com. [Mike Baker, W8CM, photo]

antennas, many sellers also include rotors, cables,
and even their radios, which can be negotiated in the
transaction.

Coincidentally, after using eham.net, Mike Baker con-
nected with Scott and set up a posting for his home
on HamRadioHomes.com. “Within 24 hours of my
property being listed on that site, | was contacted by a
ham in California who was interested in moving back
to Texas. | provided some introductory info and pic-
tures, then referred him to my realtor,” he described.
While the transaction ultimately didn’t pan out, Mike
has been satisfied with Scott’s responsiveness. “He is
providing a very badly needed service to supplement
the traditional real estate system, which has no good
mechanism to emphasize ham radio-friendly proper-
ties,” he said.

A Local Community

Hams must also contend with varying laws and regu-
lations relating to equipment, depending on the region
they are moving to or selling in. To understand the
legal minutiae of the real estate process, Scott recom-
mends Antenna Zoning for the Radio Amateur by Fred
Hopengarten, K1VR, which addresses potential issues
ranging from permit obtainment, safety concerns, envi-
ronmental problems, and neighbor objections.

Of course, the best resource for any ham looking to relo-
cate is fellow hams. Local clubs are full of people who
understand the house hunting predicaments for a ham
better than anyone else. Western New York ARRL Offi-
cial Observer Coordinator Paul
Kolacki, K2FX, who posted online
looking for property, said, “l have
found it helpful to link up with ham
operators in the potential areas for
my [home station] to find out what
club activities exist, speak with
locals about some of the regula-
tions pertaining to tower site infra-
structure, and have them keep an
eye out for potential new properties
as they come up for sale”

The house hunting process can

be discouraging, but many have
been there before, and the amateur
radio community can always be
depended upon to offer guidance
and support.

Allison McLellan can be reached at
almmclellan@gmail.com.
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Easy Super Stealth Antenna

Dennis Lazar, WADNN

At a meeting of our local radio club, Peter, K4PJG, a
newly minted General-class licensee, was sharing his
struggles living in a deed-restricted community with a
homeowners association (HOA) that prohibits
antennas of any kind. He'd only been able to operate
portable while on trips in his camper.

Dave, K4ADES, suggested that he might run a thin wire
from the side of his home to a nearby tree, but even
that would be too visible for the strict HOA rules.
Always up for a challenge, | volunteered to put
together a truly invisible antenna for Peter.

Design Plan

Like my own roof, Peter’'s uses barrel tiles. Unlike
asphalt shingles, the tiles stand off the roof structure
by about 3 inches, are non-conductive, and do not
absorb moisture. The ideal invisible antenna, |
thought, would be an end-fed random wire in the
same color as the roof. Simply draped across the roof,
it should blend in with the texture and complex pattern
of the tiles, rendering it virtually invisible. But | was
unsure about what kind of RF pattern this antenna
would produce. | had read that very low wire antennas
might have omni-directional patterns and not be
entirely NVIS (near-vertical incidence skywave).

At the time, | was also interested in a second antenna
for my own home station, so | used my home to exper-
iment with setups to help Peter. Our homes, like many
in Florida, are constructed of concrete block covered
by stucco. The outer stucco finish is a type of plaster
secured to the outside surface of the block by a fine
aluminum grid. This results in the house becoming a
perfect Faraday box. RF has a very difficult time get-
ting in or out. Therefore, there is no reception. The new
antenna had to be outside the structure and low
enough not to be a good conductor for lightning.

Construction

In the garage, | had a 40-meter dipole, but due to a
2004 hurricane, | no longer had trees. So, | repur-
posed the black-jacketed 14-gauge stranded wire by
simply draping 44 feet of it across the roof, securing it
at each end with black Dacron cord and attaching a
length of RG-58U coax long enough to reach the
shack (see Figure 1).
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Figure 1 — My antenna arrangement. | do not live in a deed-
restricted community so the unun does not need to be invisible.

To arrive at the optimal wire length for a random wire
antenna for the ham bands, | assessed a range of
wire lengths to fit the available space. Any length
chosen must be far from being resonant on any of the
ham bands. By using a random, non-resonant wire
and a tuner, the antenna will be multiband.

Once the wire was on the roof, | listened to 20 meters.
As a receiving antenna — despite the tremendous
impedance mismatch — reception was fantastic. Now
| needed to transmit. This would require a 9:1 unun



A random-wire antenna that’s easy to put together —

and easy to hide if you live with an HOA.

(an impedance transformer from unbalanced line to
unbalanced antenna), which would probably be easy
to build, but | elected to buy one.

The final arrangement is simple. The unun is tied to
my TV antenna tower with some Dacron cord. It
attaches to the end of the wire, which is draped
across the roof. | added a 30-foot length of counter-
poise wire that runs down the side of the house and
along the concrete footer parallel with the roof and
antenna. It is positioned on the concrete so as not to
touch actual ground. | clamped five ferrites around the
coax where it hangs below the roof. This and the
counterpoise wire keep the antenna from using the
coax shield as a counterpoise, which would bring RF
into the house.

Figure 2 — Peter, K4PJG, prepares to deploy the invisible antenna wire, which is secured at one end to the TV dish.
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Peter has been working the world with the
neighbors blissfully unaware that there is

now a ham operating in the neighborhood.

Testing the Setup
Once deployed, | fired up the rig in the shack on 20
meters and prepared to adjust my antenna tuner for
minimum SWR. Before starting to tune, | called CQ at
5 W. Immediately, Pat, VE3DZZ, in Ontario, came
back and gave me a 439. A few minutes later, after
achieving a match at 1.2:1, and upping the power to
90 W, | made contacts across the US and as far as
Cuba and Croatia. The antenna did not seem to be
very directional.

To conduct a more objective test, | used the Reverse
Beacon Network to monitor the bands and generate a
list of the stations that have heard me. | called VVV de
WA4DNN six times using my vertical, with 14 replies.
Using the rooftop wire, | received reports from 11 sta-
tions. Each station provided the signal-to-noise ratio of
the received signal. The test results showed that most
stations who heard me with the vertical also heard me
with the wire, but at reduced strength.

Responding stations were located in Washington,
Texas, Kansas, Wisconsin, Ohio, Massachusetts,
New Hampshire, Arizona, Colorado, North Carolina,
Calgary, and Quebec. The only responding DX station
was from Belize, and only the wire antenna was
heard. The band was not open into Europe.

Applying the Research

With my research finished, we got to work on Peter’s
stealth antenna. Because Peter’s tile roof is white, he
acquired white wire, white Dacron line, and a white
9:1 unun.

We positioned the unun near the shack window, lying
flat on the roof and draped the wire across, toward the
far side of the house, securing it with Dacron line.
From the road and from any point around the house,
the antenna is totally invisible, even up close (see
Figure 2). Because one end of the wire is secured to
the satellite TV antenna, it appears to be part of the
TV installation.
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Figure 3 — Following tune-up, Angelo, K3YUN, called the first
CQ with Peter anxiously observing.

On The Air

Once deployed, it was time to get the new antenna on
the air. Angelo, K3YUN, used his antenna analyzer to
tune the wire to a perfect 1:1 match on 20, 40, and 80
meters. A few days later, a great contest weekend pro-
vided several perfect opportunities to work many sta-
tions in the US and DX as well (see Figure 3).

In the weeks following, Peter has been working the
world, mainly on 20 and 40 meters, with the neighbors
blissfully unaware that there is now a ham operating in
the neighborhood.

All photos by the author.

Dennis Lazar, W4DNN, has been licensed since 1960. After
leaving the Coast Guard, he worked with NASA on the Apollo
moon exploration project. Turning to journalism, he was associate
editor of two trade magazines and later, editor and publisher of a
weekly neighborhood newspaper. Returning to college, he
became a registered nurse therapist and then doctor of naturop-
athy, working in a private pain-management practice until 2008.
Dennis holds an Amateur Extra-class license and a general com-
mercial license. He has served as QRP editor for CQ Magazine,
and has written many articles for 73, CQ, and QST magazines.
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Rick Lindquist, WW1ME, ww1me@arrl.org

Happenings

FCC Amending Amateur Radio
RF Exposure Safety Rules

The FCC is amending its
Part 97 Amateur Service

rules relating to RF expo-
sure safety. In ET Docket
19-226, the FCC said cur-
rent amateur radio RF
exposure safety limits will
remain unchanged, but it's
replacing the amateur-
specific exemption from
having to conduct an RF
exposure evaluation with
its general exemption cri-
teria. Radio amateurs
have always had to
comply with RF exposure
limits, but certain stations
have been exempt from
having to conduct evalua-
tions based only upon
power and frequency. The
new rules were expected
to take effect early this
year.

“For applicants and licensees in the
Amateur Radio Service, we substi-
tute our general exemption criteria for
the specific exemption from routine
evaluation based on power alone in
Section 97.13(c)(1) and specify the
use of occupational/controlled limits
for amateurs where appropriate,” the
FCC said.

ARRL Lab Manager Ed Hare,
W1RFI, commented in December,
“The major aspects of the rules will
not impose major new burdens on
the Amateur Radio Service. As in all
regulatory matters, though, the devil

Members of the ARRL Board’s Executive Committee traveled to
Washington, DC, in early November to meet with FCC personnel.
From left to right: Atlantic Division Director Tom Abernethy, W3TOM;
ARRL President Rick Roderick, KSUR; West Gulf Division Director
John Robert Stratton, NSAUS; Roanoke Division Director Bud Hip-
pisley, W2RU; New England Division Director Fred Hopengarten,
K1VR, and ARRL Washington Counsel David Siddall, K3ZJ.

may be in the details, so the ARRL
technical staff, legal staff, and the
experts on the ARRL RF Safety
Committee are carefully evaluating
this FCC document.”

Under the revised Section 97.13(c)
(1), “In lieu of evaluation with the
general population/uncontrolled
exposure limits, amateur licensees
may evaluate their operation with
respect to members of his or her
immediate household using the
occupational/controlled exposure
limits in Section 1.1310, provided
appropriate training and information
has been accessed by the amateur
licensee and members of his/her

household,” the amended
rule says.

“RF exposure of other
nearby persons who are
not members of the ama-
teur licensee’s household
must be evaluated with
respect to the general
population/uncontrolled
exposure limits. Appro-
priate methodologies and
guidance for evaluating
Amateur Radio Service
operation is described in
the Office of Engineering
and Technology (OET)
Bulletin 65, Supplement
B,” the revised rule con-
cludes.

The FCC said it was not
persuaded by ARRLs
argument in its comments
that the routine evaluation exemption
for amateur radio stations operating
below a certain power threshold
should be maintained. “Amateur
radio licensees operate a variety of
installations of different size, power,
and frequency, which can be located
in close proximity to people, giving
rise to various RF exposure con-
cerns,” the FCC noted.

Meeting with FCC OET Chief Julius
Knapp and senior staff in early
November, ARRL asked the FCC to
make available on the internet a cal-
culator to facilitate making the correct
calculations the rules require.
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ARRL Asks FCC to
Dismiss Petition Seeking
Declaratory Ruling on
Encoded Message Rule
ARRL has asked the FCC to dis-
miss a Petition for Declaratory
Ruling filed by New York Univer-
sity (NYU), that, in ARRL’s view,
proposes a new interpretation of
Section 97.113(a)(4), which pro-
hibits “messages encoded for
the purpose of obscuring their
meaning.” In its December 2
filing, ARRL said NYU’s call to
“clarify” the rule’s meaning to
prohibit “effectively encrypted or
encoded messages, including
messages that cannot be readily
decoded over the air for true
meaning,” is not only vague but
could weaken the prohibition
against encryption.

In its comments and in face-to-
face meetings with FCC per-
sonnel, ARRL pointed out that
the FCC rule prohibiting “mes-
sages encoded for the purpose
of obscuring their meaning,” is
essentially the same language
that appears in the International
Telecommunication Union (ITU)
Radio Regulations applying to all
countries. ARRL continues to
support rules prohibiting
encrypted messages on the
amateur bands, even for limited
emergency communication pur-
poses, and the ARRL Board reit-
erated that opposition last July.

NYU has not presented any
information to demonstrate that
the FCC'’s current rule is not
being complied with by digital
innovators, ARRL said, and
adoption of NYU’s petition would
create more questions for the
FCC than it would be able to
answer if called upon to apply
the petition’s vague language in
specific cases.
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ARRL Announces Opposition to Elimination

of 3.3 — 3.5 GHz Amateur Allocation

ARRL will oppose the FCC'’s proposed removal of the amateur radio 9-centimeter
allocation at 3.3 — 3.5 GHz in WT Docket 19-348, “Facilitating Shared Use in the
3.1 —3.55 GHz Band”

“This Notice of Proposed Rulemaking (NPRM) would propose to remove the
existing non-federal allocations in the 3.3 — 3.55 GHz band as a step toward
potential future shared use between federal incumbents and commercial users,”
an FCC Fact Sheet explained. “By taking the initial step needed to clear the band
of allocations for non-federal incumbents, the Commission furthers its continued
efforts to make more mid-band spectrum potentially available to support next gen-
eration wireless networks.”

The NPRM proposes to clear the 3.3 — 3.55 GHz band of existing non-federal
users by removing non-federal secondary radiolocation and amateur allocations
[emphasis added] in the 3.3 — 3.55 GHz band and to relocate incumbent non-
federal users out of the band. The FCC planned to seek comment on relocation
options either to the 3.1 — 3.3 GHz band or to other frequencies. The FCC NPRM
asked whether existing amateur spectrum in other bands might support opera-
tions currently conducted in the 3.3 — 3.5 GHz band.

Alaska and Tennessee Have
New Section Managers

New Section Managers (SMs) were
elected in the fall 2019 election cycle in
Alaska and Tennessee. Eight incumbents
ran without opposition.

In a very close race in Alaska, David
Stevens, KL7EB, received 98 votes, and
his opponent, Lara Baker, AL2R, received
88 votes. Stevens served previously as
Alaska’'s SM, from 1984 until 1985; from
1998 until 1999, and from 2002 through
2007. He takes over from Ray Hollenbeck,
KL1IL, who led the Alaska Section for 4
years and did not seek another term.

In Tennessee, David Thomas, KM4NY!,
outpolled Charles Talley, KJ4KVC, 557
to 417. Thomas succeeds Keith Miller,
NIDGK, who did not run for a new term
after serving since 2012.

These incumbent SMs were the only
candidates in their respective Sections
and have been declared elected.
JVann Martin, W4JVM (Alabama);
Bill Duveneck, KB3KYH (Delaware);
Jim Siemons, W6LK (East Bay);
Ron Cowan, KB@DTI (Kansas);

Jim Kvochick, KBJK (Michigan); Bill
Mader, K8TE (New Mexico); John
Kitchens, NS6X (Santa Barbara),
and Ray Lajoie, KB1LRL (Western
Massachusetts).

New terms began on January 1.

ARRL Southeastern
Division Leadership
Changes

A new ARRL Director and Vice
Director took office on January 1
in ARRLs Southeastern Division.
The vote saw Mickey Baker,
N4MB, defeating incumbent
Director Greg Sarratt, W40OZK,
2,132 votes to 1,739 votes. In
addition, challenger James Schil-
ling, KG4JSZ, received 1,356
votes to win a three-way race for
Vice Director, outpolling incum-
bent Joseph Tiritilli, NAZUW, who
received 1,209 votes, and chal-
lenger Jeff Stahl, K4BH, with
1,281 votes.

In the only other contested race,
incumbent West Gulf Division
Director John Robert Stratton,
N5AUS, defeated challenger Mad-
ison Jones, W5MJ, for re-election,
by a vote of 2,498 to 1,405.
Stratton moved into the Director's
seat last January after past
Director David Woolweaver,
K5RAV, stepped down. West Gulf
Division Vice Director Lee Cooper,
WS5LHC, was unopposed for a full
term after being appointed earlier
this year to succeed Stratton.



In Brief...

® Melissa Stemmer has joined the ARRL
Headquarters staff as Development Manager.
Stemmer holds a BS in phar-
macy from the University of
Connecticut and worked in that
field for more than 15 years
before changing careers. She
earned a Master’s in organiza-
tional leadership in 2015 from
Quinnipiac University. Before
coming to ARRL, Stemmer
was the Development Director
at Seven Angels Theatre in
Waterbury.

® ARRL has launched a new podcast lineup, in
conjunction with the debut of its new On the Air
magazine for newcomers. A free companion “On the
Air" podcast takes a deeper look into select features
from the magazine launched in January. A free “On the
Air" blog features content from the people who are the
driving force in amateur radio today. Readers are
invited to take part in the conversation via email,
ota-blog@arrl.org. The “So Now What?” podcast
ceased production in January, but episodes remain
available. “The Doctor is In” podcast also concluded
its 4-year run in December, but a complete archive is
available. “Eclectic Tech,” a new bi-weekly podcast for
experienced amateurs, will launch this month, with host
QST Editor Steve Ford, WB8IMY, highlighting technical
topics.

® Melissa Pore, KM4CZN, of Vienna, Virginia, is the
2020 recipient of the Carole Perry Educator of the
Year Award. Sponsored
by Orlando HamCation, the
award recognizes outstanding
contributions in educating and
advancing youth in amateur
radio. It was first awarded
in 2018 to its namesake,
veteran educator Carole Perry,
WB2MGP. Pore is an Amateur
Radio on the International
Space Station (ARISS)
Education Committee member
and an ARISS ambassador.
An educational professional
for more than 20 years, Pore teaches engineering
and computer science at an Arlington, Virginia, high
school and is involved in the school's amateur radio
and engineering clubs. While an elementary school
teacher, Pore was associated with the STMSAT-1
project. She assisted with the Dayton Hamvention
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2019 ARISS booth and helped staff the exhibit at the
Space Explorers Education Conference last February in
Houston, Texas, where she's set to present a workshop
in 2020.

® University of Scranton Professor Nathaniel Frissell,
W2NAF, has won a $1.3 million National Science
Foundation (NSF) grant.
Frissell will study weather
effects in the ionosphere
by leveraging a network
of amateur radio stations.
Perhaps best known within
the amateur radio com-
munity as the founder of
HamSCl, the Ham Radio
Science Citizen Investigation
initiative, Frissell will imple-
ment his Distributed Arrays
of Small Instruments (DASI)
project over 3 years. As
principal investigator, Frissell
— a space physicist — will
head a collaborative team that will develop ground-
based space science observation instruments and
software.

u Past ARRL Chief Technology Officer Paul L.
Rinaldo, W4RI, of Burke, Virginia, died on
November 29. An ARRL
Life Member, Rinaldo was
88. First licensed in 1949
as WOIZA, Rinaldo was a
cofounder and served as
president of the Amateur
Radio Research and
Development Corporation
(AMRAD). He was the first
editor of QEX. In 1983,
Rinaldo succeeded Doug
DeMaw, W1FB, as ARRL
Technical Department
Manager and Senior
Technical Editor, and he later became Publications
Manager and Manager of Technical Development.
Rinaldo also took part in several International
Telecommunication Union (ITU) conferences and
served on numerous working parties and task groups.
International Amateur Radio Union (IARU) Secretary
David Sumner, K1ZZ, said amateur radio’s successes at
WRC-19 were in large part due to Rinaldo’s good work
over the years. In 1992, Rinaldo established ARRL’s
Technical Relations Office, and in 2003 the ARRL
Board elected Rinaldo as ARRL's first Chief Technology
Officer. He retired in 2008.
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WRC-19 Delegates Reach Agreement

on 6 Meters in ITU Region 1

World Radiocommunication Conference 2019 (WRC-19)
approved a 6-meter allocation for International Telecommunica-
tion Region 1 (Europe, Africa, and the Middle East). The deci-
sion came after more than 2 weeks of strenuous negotiations to
reconcile widely disparate views of Region 1 administrations.

When the Final Acts
ITUWRC

take effect next year, 44
countries in Region 1

SHARM EL-SHEIKH2019
28 October - 22 November

will have a primary allo-

cation of at least 500 Sharm E1-Sheikh, Egqypt
kHz, including 26 coun- e
tries with a primary allocation of 50 — 54 MHz. The entire region
will have an amateur secondary allocation of 50 — 52 MHz,
except in Russia, whose administration opted for only 50.080 —
50.280 MHz on a secondary basis.

The existing primary allocation of 50 — 54 MHz in Regions 2 and
3 is unaffected. The decision on WRC-19 agenda item 1.1 is the
culmination of years of effort by the International Amateur Radio
Union (IARU).

Sponsored by the International Telecommunication Union (ITU),
WRC-19, which wrapped up on November 22, was the largest
ever, with some 3,300 delegates in attendance.

Dayton Hamvention® Announces Theme,
New Rates and Fees for 2020

The theme will be “Amateur Radio, the Future” when Dayton
Hamvention 2020 takes place May 15 — 17 at the Greene
County Fairgrounds and Expo Center in Xenia, Ohio. Hamven-
tion General Chair Jack Gerbs, WB8SCT, cited “the diversity of
the modes available today.”

In early December, Gerbs also announced that general admis-
sion would rise by $4 per ticket to $26 in advance or $31 at the
gate. The cost of flea market spots will go up by $5 per space,
and inside exhibitors
will pay $30 more.

“Hamvention has
always strived to pro-
duce a very high-quality
event for amateur radio
enthusiasts from around the globe,” Gerbs said. He cited “eco-
nomic pressures” as the reason for the price increases.

FHahivention

Nominations for Hamvention’s 2020 awards are due by Feb-
ruary 15 for Amateur of the Year, Club of the Year, Technical
Achievement, and Special Achievement. For more information,
contact the Dayton Hamvention Awards Committee at
awards @ hamvention.org.
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Section Manager
Nomination Notice

To all ARRL members in lllinois, Indiana, Maine,
Northern Florida, Oregon, Santa Clara Valley,
Vermont, and Wisconsin: You are hereby solic-
ited for nominating petitions pursuant to an elec-
tion for Section Manager (SM). Incumbents are
listed on page 16 of this issue.

To be valid, a petition must contain the signa-
tures of five or more full ARRL members residing
in the Sections concerned. It is advisable to
have a few more than five signatures on each
petition. A sample nomination form is available
on the ARRL website at www.arrl.org/section-
terms-nomination-information. Nominating
petitions may be made by facsimile or electronic
transmission of images, provided that upon
request by the Field Services Manager, the orig-
inal documents are received by the manager
within 7 days of the request.

We suggest the following format:
(Place and Date)

Field Services Manager, ARRL
225 Main St.
Newington, CT 06111

We, the undersigned full members of the

ARRL Section of the Division,
hereby nominate as candidate for
Section Manager of this Section for the next
2-year term of office.

(Signature Call Sign City ZIP__ )
Any candidate for the office of Section Manager
must be a resident of the Section, an amateur
radio licensee of Technician class or higher, and
a full member of ARRL for a continuous term of
at least 2 years immediately preceding receipt of
a nominating petition. Petitions must be received
at Headquarters by 4 PM Eastern Time on
March 6, 2020. If more than one member is
nominated in a single Section, ballots will be
mailed from Headquarters no later than April 1,
2020 to full members of record as of March 6,
2020, which is the closing date for nominations.
Returns will be counted May 19, 2020. Section
Managers elected as a result of the above pro-
cedure will take office July 1, 2020.

If only one valid petition is received from a
Section, that nominee shall be declared elected
without opposition for a 2-year term beginning
July 1, 2020. If no petitions are received from a
Section by the specified closing date, such
Section will be resolicited in the July QST. A
Section Manager elected through the re-solicita-
tion will serve a term of 18 months. A Section
Manager vacancy occurring between elections
is filled through appointment by the Field
Services Manager. — Bart Jahnke, W9JJ, Field
Services & Radiosport Department Manager



Cathy Etheredge, N7HVN, n7hvn@arrl.net

Public Service

Nevada ARES Supports

“Storm Area 51” Festival

In September 2019, what started as a
social media joke to “Storm Area 51,
spiraled into emergency declarations
in two Nevada counties as 3.5 million
people expressed interest in attend-
ing such an event. Several subgroups
were created, promoting a huge
music festival dubbed “Alienstock”
With limited resources, personnel,
and infrastructure, authorities were
prepared to handle 30,000 visitors at
most, so the anticipation of such huge
crowds was alarming. Nevada
Section Manager John Bigley, N7UR,
called it an “activation of unknowns”
that offered excellent practice and
training during an authentic situation
for radio amateurs to get involved and
offer communications support.

Setup

Lincoln County Sheriff Kerry Lee and
Emergency Manager Eric Holt acti-
vated the Amateur Radio Emergency
Service (ARES) in Lincoln County,
with requests made for assistance
from Clark and Nye Counties. On
Tuesday, September 17, 2019, ama-
teur radio operators deployed to pro-
vide communication support for the
“Alienstock” gathering in Rachel,
Nevada, and the “Storm Area 51”
event in Hiko, Nevada, which ran
through Sunday, September 22, 2019
(see Figure 1).

On Wednesday, September 18, 2019,
the Clark County Mobile Communica-
tions Vehicle (MCV) was set up at the
ICP (Incident Command Post) in Tick-
aboo Valley (see Figure 2). The MCV
contained six positions with radios that
were programmed to the ICS 205 fre-
quencies. To ensure communications
with the ICP, the ARES team used
Winlink, set up an HF station, and

UHF stations were placed on Coyote
Summit (5,604-foot elevation) and on
Handcock Summit (5,594-foot eleva-
tion).

Alienstock

The majority of attendees were there
for the alien-themed music festival,
called “Alienstock,” which took place
in Rachel, Nevada, along the “Extra-
terrestrial Highway.” With so many
attendees in such a remote location
and no internet or cell phone cov-
erage, it was incumbent to maintain
voice communication with the ICP.

In Rachel, ARES operations joined
law enforcement and medical teams
that were all set up in D.C. Day Park.
The ARES team had a mobile com-
munications center with complete
suite of equipment, including multiple
VHF and UHF transceivers set to the
frequencies provided on the ICS 205.
The ARES team set up three local HF
radios, as well as one for digital com-
munications. Two dipole antennas and
one 100-foot wire with auto tuner
were set up for HF radios. A J-pole
antenna on a 15-foot pole was used
for VHF and a beam antenna on

Figure 1 —The
map of the area
delineates the
extensive opera-
tional area covered
by the ARES team.

another pole for UHF. Additionally, HF
equipment was backed up by a
remote system in Las Vegas.

Because their position afforded a
distant view of the road to the Area
51 back gate, the operators logged
400 hours of continuous coverage on
all frequencies to monitor and report
on incoming and outgoing cars.

Alamo

At the Pahranagat Valley High School
in Alamo, Nevada, another ARES
base of operations was set up with a
mobile radio station with VHF, UHF,
HF, packet, and Winlink capability.

A 40/80 meter dual-band HF NVIS
antenna was set up to facilitate a
strong HF signal into the ICP. Both the
Tickaboo Valley and Rachel radios
were able to communicate with the
VHF Alamo repeater. The high school
was also used as a staging area for
supplies, such as water, food, fuel,
and electricity generators.

Storm Area 51

On Tuesday, September 17, the Hiko
Command was set up directly across
the highway from the infamous “Alien
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Figure 2 — Clark County Mobile Communications Vehicle (MCV) stationed
at the Incident Command Post (ICP) in Tickaboo Valley, Nevada. [Jimmy
Gollahon, AA4Z, photo]

Research Center,’ again sharing the staging location with medical and law
enforcement teams.

ARES Command took place out of the garage of an RV and an enclosed
utility trailer as a deployable ham radio shack. Because the Hiko site had
no power or potable water, the operating team was able to practice
resource management. Through the use of batteries, solar panels, and
generators, the operators quickly established communications via VHF
repeaters, HF SSB, HF digital (Winlink), and digital mobile radio (DMR)
through a digital voice access point dongle and a Wi-Fi hotspot.

The Hiko location utilized an off-center-fed 6 — 80 meter Windom and a

6 — 80 meter vertical antenna for HF and two dual-band base station
antennas for VHF/UHF. Primary voice communications within the event
location was the Alamo repeater and peer-to-peer (P2P) Winlink. Commu-
nications beyond the local area was conducted via P2P Winlink and Win-
link gateway stations.

In addition to the hams in and around the event area, Clark County ARES
members were called into action to staff the Clark County Emergency
Communication Center (ECC) to monitor the event. From this location, the
system permitted communications with both the Regional Emergency
Operations Center in Reno and the Nevada Department of Emergency
Management in Carson City.

A Successful Operation

The ARES team was operational and ready to handle all communications
and concerns. The ARES deployment plan took into account all the avail-
able resources, timeline constraints, and allowed for scaling up or down as
required, based on the eventual number of attendees, which turned out to
be only 3,000 people. Still, Lincoln County EC, Charles “Chuck” Reifs-
nyder, AD7QY, said the operation offered a unique set of challenges,
including rough winds, the operation size (53 miles and two mountain
ranges), strength problems, and internet and cell phone coverage issues.
But Chuck was proud of the operators, saying, “With strategic placement
of portable repeaters, they were able to address the environmental issues
with skill and professionalism to provide up-to-date information.”
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Field Organization Reports
November 2019
Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categories. Details on the program can be found
at www.arrl.org/public-service-honor-roll.

540 170 121 100 87
KDS8TTE  NI2W AD3J AC8RV KeJT
WDSMWD KB2QO
375 120 NN7H 85
NoVC 160 WA4VGZ  KD2MDV KN4AAG
WA2CCN  KC8WH WB3FTQ
345 WBSRCR  KY2D N3JET 84
WA3EZN W7EES KI7TIG KC1HHO
155 WK4WC KI7RPM
343 ACOKQ WOLAW N1LAH 83
W7PAT KILGU KNSP AC8NP
154 K3JL KA5YTA
270 Kl4uDZ N7IE KG5NNA 82
WOPZD K8ED KBODTI
153 97 KF7GC
260 WA2BSS 115 KA2GQQ
KWIEMG N1TF KBSPGY 80
150 KT4WX
242 KD8UUB 113 95 KL7RF
KD2LPM  KBBPGW  KA2HZP N3RB KT4WX
KB1NMO KD2GRS
240 147 111 KB4CAU
KT2D N2WGF W8DJG 93 AF2NC
WB8QLT NBOZ
235 143 110 KE1ML KF7GC
WIGRG KB2YRU wsaIM
WB8YLO 92 76
232 140 K8LPC KOEK W7MIN
KEBBYC  K4IWW N8CJS N3SW
WADNA WA20LW  K1HEJ 75
231 WsDY W1KX AB3WG WVsQ
ADSCM waiMm AA3SB
135 K3IN 74
230 W3yvQ N1lQI 90 KOFBS
K1XFC W1RVY WB8SIQ
130 KD2JKV K8KRA 73
218 WB9QPM  KASAZK KD2EAQ KB3KYH
WmM2C N2JBA K6HTN KB1NAL W5XX
N2TSO KF5I0U KA1G
2186 KW1U WBBTQZ  KB8HJJ 72
ALOY NA7G AA3N Kv8Z
109 W4TTO
200 129 KC8YVF KB8RCR 71
N8SY K3FAZ WBBWKQ KD2MEN
KK4PUX 106 K8RDN KC7ASA
WD8BUSA 125 N2DW AA7BM
W3GWM  WBBYYS 89
191 AGSG N2DW K8AMH 70
N3KRX NX9K K2TV NBIET
N5MKY 88
185 104 KD8ZCM
weCcecw 123 KBJGL KESCEH
WO2H KA8ZGY
103
180 122 KA9MZJ
KoIBS KT5SR
WBIWKO

The following stations qualified for PSHR in previous months but
were not reported in this column: (Oct.) KASQCW 155, AB9ZA 150,
N1LL 130, W9BGJ 102, KSUDR 99, WDOBFO 84, KAGODBK 78,
WS4P 70. (Sept.) KW1U 130, N1TF 115, KETML, W1RVY, N11QlI,
KD2JKV, KCTHHO 110, WA1LPM 90, N1LAH 78, WS4P 70,

Section Traffic Manager Reporis

The following Section Traffic Managers reported: AL, AR, AZ, CO,
CT, DE, EMA, ENY, EPA, IL, KS, LAX, MDC, ME, MI, MN, MS, NC,
NLI, NM, NNJ, NTX, OH, OR, SD, STX, TN, UT, VA, WCF, W1, WMA,
WPA, WV, WY.

Section Emergency Coordinator Reports

The following Section Emergency Coordinators reported: CT, DE,
ENY, EPA, GA, IA, IL, IN, KY, LA, MDC, ME, MI, MN, MO, MS, MT,
NLI, NM, NNJ, NNY, NV, OH, OR, PAC, SFL, SNJ, STX, SV, VI,
WPA, WV, WWA, WY.

Brass Pounders League

TThe BPL is open to all amateurs in the US. Canada, and US pos-
sessions who report to their SMs a total of 500 or more points or a
sum of 100 or more origination and delivery points for any calendar
month. Messages must be handled on amateur radio frequencies
within 48 hours of receipt in standard ARRL radiogram format. Call
signs of qualifiers and their monthly BPL total points follow.

NX9K 1050, KEHTN 798, WBSWKO 779, N11QI 612, KW1U 579.

The following stations qualified for BPL in previous months, but were
not reported in this column: (Oct.) KATQ 145 {originations plus de-
liveries). (Sept.) KW1U 536.




Bruce Draper, AA5B, aa5b.corral@gmail.com

Contest Corral February 2020

Check for updates and a downloadable PDF version online at www.arrl.org/contests.
Refer to the contest websites for full rules, scoring information, operating periods or time limits, and log submission information.

Stnrt Finish
Date-Time| Bands Contest Name Exchange Sponsor’'s Website

1 2 1.8-UHF Vermont QSO Party CW Ph Dig RS(T), county or SPC www.ranv.org/vtgso.html
1 0001 2 2359 28 10-10 én;eazgg:tosnglewmer Ph Name, mbr or “0;" SPC www.ten-ten.org
1 1200 2 1159 1828 Black Sea Cup International CWPh  RS(T), ITU zone, Black Sea club info (if any) bsce.ucoz.ru
1 1200 2 1200 3‘338‘ F9AA Cup, CW cw RST, serial www.site.urc.asso.fr
1 1200 2 2359 3528  Mexico RTTY International Contest Dig RST, XE state or serial www.rity.fmre.mx
1 1400 1 2359 1828 Minnesota QSO Party CW Ph Dig Name, county or SPC www.w0aa.org
1 1400 1 2359 1828 FYBO Winter QRP Sprint CWPhDig RS(T), SPC, name, power, temperature  arizonascqrpions.apps-1andi.com
1 1600 1 1900 35 AGCW Straight Key Party cw RST, serial, class, name, age agew.org/index.phplen
1 1600 2 2359 1828 British Columbia QSO Party CW Ph Dig RS(T), BC District or SPC orcadxcc.org/bcgp_rules.html
1 1700 1 2100 3528 FISTS Winter Slow Speed Sprint cw RST, SPC, name, mbr or power fistsna.org
’ ; Other station’s call, your call, .
2 0000 2 0400 3514 North American Sprint, CW cw serial, name, SPC ncjweb.com
RSGB 80-Meter Club :
3 2000 3 2130 35 Championship, SSB Ph RS + serial www.rsgbce.org/hf
4 0200 4 0400 3528 ARS Spartan Sprint cw RST + SPC + Power arsqrp.blogspot.com
5 2000 5 2100 35 UKEICC 80-Meter Contest Ph 4-char grid square www.ukeicc.com
6 1800 6 2200 28 NRAU 10-Meter Activity Contest ~ CW Ph Dig RS(T), 6-char grid square nrau.net/activity-contests
6 2000 6 2200 1850 SKCC Sprint Europe (0] RST, SPC, name, mbr or power www.skccgroup.com
8 0000 9 2359 3528 CQWW RTTY WPX Contest Dig RST, serial www.cqwpxrity.com
RS(T), number of xmtrs,
8 1000 9 1000 1.8-28 SARL Field Day Contest CW Ph Dig category, province or ‘DX’ www.sarl.org.za
8 1100 8 1300 7,14 Asia-Pacific Spring Sprint, CW cw RST,serial jsfc.org/apsprint/aprule.txt
8 1200 9 1200 18 KCJ Topband Contest oW ARIAT IR e www.kcj-cw.com
8 1200 9 1200 1.8-28 Dutch PACC Contest CW Ph RS(T), province or serial pacc.veron.nl
8 1200 9 238 1.850 SKCC Weekend Sprintathon Ccw RST, SPC, name, mbr or “none” www.skccgroup.com
8 1400 10 0200 V?I:\gg) YLRL YL-OM Contest CW Ph Dig Serial, RS(T) SPC yirl.org/wplyl-om-contest
8 1500 9 1500 1.8-28 OMISS QSO Party Ph RS, SPC, mbr (if any) omiss.net/Facelift/qgsoparty.php
8 1700 8 2100 3528 FISTS Winter Unlimited Sprint cw RST, SPC, name, mbr or power fistsna.org
8 1900 8 2300 1.8 RSGB 1.8 MHz Contest cw RST, serial, District code (if any) www.rsghcc.org/hf
9 1300 9 1700 35,7 Balkan HF Contest CW Ph RS(T), serial hamyo.ro/balkanhf2019
9 1400 12 0800 1.8-144 Classic Exchange, Phone Ph Name, RS, SPC, radio manuffmodel www.classicexchange.org
10 0100 10 0259 3514 CQC Winter QSO Party cw RST, SPC www.coloradogrpclub.org
4 States QRP Group
10 0100 10 0300 1.8-28 S | Sunday Sprint CW Ph RS(T), SPC, mbr or power www.4sqrp.com
10 1300 14 2359 vef\g‘g) ARRL School Club Roundup CW Ph RS(T), Class (I/C/S), SPC arrl.org/school-club-roundup
12 0130 12 0330 3514 NAQCC CW Sprint cw RST, SPC, mbr or power naqcc.info
RSGB 80-Meter Club ; .
12 2000 12 2130 35 Championship, Data Dig RST, serial www.rsgbce.orghf
14 0000 14 2359 187 PODXS 070 Club Valentine Sprint Dig Name, OMW/YL, SPC www.podxs070.com
15 0000 16 2359 1.8-28  ARRL International DX Contest, CW CW  WNVE:RST + SP; non-W/VE: RST + power www.arrl.org/arri-dx
15 1200 16 1159 1.8-28 Russian PSK WW Contest Dig RST, 2-letter oblast or serial www.rdrclub.ru
15 1900 15 2059 1.8-28 Feld Hell Sprint Dig RST, mbr, SPC, 4-char grid square sites.google.com/site/feldhellciub
15 2300 16 2300 1.8-14 AWA Amplitude Modulation QSO Party Ph Name, www.antiquewireless.org
17 0200 17 0400 1.8-28 Run for the Bacon QRP Contest cw RST, SPC, mbr or power qrpecontest.com/pigrun
19 1900 19 2030 35 AGCW Semi-Automatic Key Evening cw RST, serial, year first used a bug agew.org/index.phplen
21 2200 23 2200 1.8 CQ 160-Meter Contest, SSB Ph W/VE: RS, SP; DX: RS, CQ Zone cq160.com/rules.htm
22 0600 23 1800 3528 REF Contest, SSB Ph RS, Department/Prefix or serial concours.r-e-f.org/contest
22 1200 23 1200 3528 UK/EI DX Contest, CW cw RST, serial, District code (if any) www.ukeicc.com
23 1400 23 1700 35-14 SARL Digital Contest Dig RST, serial www.sarl.org.za
23 1500 23 1700 35-28 High Speed Club CW Contest cw RST, mbr or “NM” www.highspeedclub.org
24 1300 25 0400 1.828 QCX Challenge cw RST, name, SPC, rig qrp-labs.com/party.html
26 0000 26 0200 1.8-28 SKCC Sprint cw RST, SPC, name, mbr or power www.skccgroup.com
26 2000 26 2100 35 UKEICC 80-Meter Contest cw 4-char grid square www.ukeicc.com
RSGB 80-Meter Club :
27 2000 27 2130 35 Championship, CW cw RST, serial www.rsgbcc.orghf
29 1200 1 1159 1.8-28 Russian WW Multimode Contest ~ CW Ph Dig RST(Q), oblast or serial www.rdrclub.ru
29 1300 1 1300 3528 UBA DX Contest, CW cw RST, serial, province (if ON) uba.be/en/hf/contest-rules
29 1500 1 0159 1.850 South Carolina QSO Party CW Ph Dig RS(T), county or SPC $Cqs0.com
29 1800 1 0559 35-28 North American QSO Party, RTTY Dig Name, state/DC/province/country www.ncjweb.com
29 1800 1 0559 3528  NA Collegiate Championship, RTTY Dig Name, state/DC/province/country www.w9sme.com/nacc

All dates refer to UTC and may be different from calendar dates in North America. Contests are not conducted on the 60-, 30-, 17-, or 12-meter bands.

Mbr = Membership number. Serial =

Sequential number of the contact. SPC = State, Province, DXCC Entity. XE = Mexican state. Listings in blue indicate

contests sponsored by ARRL or NCJ. The latest time to make a valid contest QSO is the minute listed in the “Finish Time" column. Data for Contest
Corral is maintained on the WA7BNM Contest Calendar at www.contestcalendar.com and is extracted for publication in QST 2 months prior to the
month of the contest. ARRL gratefully acknowledges the support of Bruce Horn, WA7BNM, in providing this service.
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Jeff Wadsworth, KISWL, kiSwl@arrl|.net

CERNE
Rus Healy, K2UA, and Dave Hallidy, K2DH, had perfect weather for the second weekend of the 2019 ARRL 10 GHz and Up contest.

Just before sunset on Saturday, they operated from Hogback Mountain, Vermont, in grid square FN32. Pictured is their 24 GHz, 47 GHz,
and 10 GHz equipment, pointed toward Martha's Vineyard, Massachusetts, and Block Island, Rhode Island. [Rus Healy, K2UA, photo]

Eas

This year's ARRL Full Results Online

10 GHz and Up Contest l°:"" °""S' ::°:’“z °“dS"" You can read the full results of
fe] core al core 8
took place August 17 —18  woza  eesrs WeQW  73.354 e Soffiso! oniine i W arrl
d Sept ber 21 — 22 KAVVQ 69,288 K6MG 64,408 org/contest-results-articles or
ana oeplemoer <1 — 2z, Y i it http://contests.arrl.org. You'l
2019. g e do find detailed analysis and more
&453; 24:430 NETEB  40.720 play-by—play, along with the full
N e e o line scores. Improve your results
W7XU 46,748 KIPW 36,412 by studying your log-checking

Logs Received
by Call Area

report, too.

Call Area  Entries Best Terrestrial DX by Band

0 21 Call Band Distance (km)
; 23 VE3SMA/WIMKY/
3 a AF1T/KIRZ 10 GHz 719
4 4 KBMG/KEML/WBQIW
5 13 24 GHz 343
6 29 KATNKD/N1JEZ/
; g WIFKFWIGHZ 47 GHz 122
9 8 AASAMMWSLUA 75 GHz 23
VE 13
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Call Area Leaders Top Ten QSO Leaders Best DX by Band in Kilometers

10 GHz 10 GHz and Up 10 GHz 10 GHz 47 GHz
Call Score Call Score Call Total QSOs Call Best DX Call Best DX
e G o e B pwe B
NIJEZ 122
Foeas e WBOLIC 258 AFIT 719 WIFKE 122
WOFZ 69047 WOZQ 257 K1RZ 719 W1GHZ 122
e o NSBF 204 VE3KH 710 KSPW 106
Wins e NGUK 187 wasz 709 VASELE 106
: KOHAG 183 WweM 709 KBEVAO 85
AF1 177 KIOR 697 WBBTGY 77
Area 1 Area 1 NOQUM 176 N4HB 697 AAGIL 41
AF1T 58,704 WIGHZ 36,065 W7XU 176 KBBVAO 678 W5LUA 23
WIMKY  57.395 WIFKF 24908 W2RMA 678 AASAM 23
NIJEZ 26624 KAINKD  24.908 10 GHz and Up
WAAM 24361 KIOR 24535 — — 24 GHz 75 GHz
81
KBIVG 19187 W1JHR 13339 weal 202 i = — =
Area 2 Area 2 KeML 280 K6MG 343 AASAM 23
KA2LIM 21,354 K2DH 44,220 KeMG 263 KeML 343 W5LUA 23
i G S i) VABELE 213 WeQIW 343 KBBVAO 14
e AL s N6NU 204 N6NU 272 WBBTGY 14
S e KIPW 200 K2DH 254 WASVPD 8
e Ok VASTO 198 KIOR 254
: N6TEB 170 K2UA 554
K2DH 157 NoJIM 232
Area 3 WIGHZ 204
K1RZ 49,115 N6TEB 193

K2EZ 5,399
Area 4
N9ZL 9,472
N4HB 4,286
KOVXM 2,778
walp 2,387
Area 5 Area 5
wass 5,084 W5LUA 12,426
W5VY 2,600 AASC 6,531
WASTKU 2,302 AASAM 4,018
K5LLL 1,872
KISWL 1,558
Area 6 Area 6
N5SBF 54,430 weQw 73,354
N6VI 40,712 K6GZA 67,615
N6KLD 31,002 K6MG 64,408
AD70I 24,491 KeML 62,457
WeDL 21,699 NgJIM 61,532
Area 7
N6RMJ 38,920
KI7ZGVT 23,300
N7GP 786
W7GLF 472
K7CGVU 382
Area 8 Area 8
KB8U 23,766 KaJK 27,935
WWsM 7,290 WBSTGY 13,437
NNgX 6,782 KBBVAO 12,787
KD9GGZ 603 K2YAZ 12,748
WASVPD 11,131
Area 9 Area 9
KA9YDU 13,470 KIPW 36412
NOAKC 8,140 Wesz 17,293
N9ILB 5,689 KOKFC 17,075 L 2
KOOZ 1,524 AAIIL 12,423 i : % T i : \ B\
Area 15 (Canada) Area 15 (Canada) Helen Mahoney, KIGLQV, and Doug Millar, K6JEY, operated 24 GHz from atop Signal
VE3KH 21,39 VASELE 40,121 Hill, California, in grid square DM03. Helen contacted a station atop Frazier Mountain, a
VE3EG 14,407 VA3TO 36,607 133-kilometer path from their location near Long Beach. [Doug Millar, K6JEY, photo]
VE3FN 12,694 VESSMA 29,023
VE3JGL 8,586 VE2UG 15,240

VA3CDD 7,853

The next ARRL 10 GHz and Up
Contest will be held August 15 - 16

Top Unique Call Leaders

10 GHz 10 GHz and Up
Coll  Uniue  Call  Unigue and September 19 — 20, 2020.
AF1T 59 K2DH 56
WIMKY 58 W1GHZ 54
K1RZ 54 K2UA 46
KA2LIM 48 N6TEB 45
N1JEZ 47 VASELE 44
NEVI 46 wWeQIw 44
W2RMA 43 K9PW 43
N5BF 42 VA3TO 43
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John "JK” Kalenowsky, K9JK, k9jk@arrl.net

2019 ARRL 222 MHz and Up
Distance Contest Results

This year's event was held August 3 - 4, 2019.

Regional Winners Teams

5 T Name Score Region
Regions are defined in the contest rules (www.
crrgl.org/222-mhz-and-u -distance-contest). Large
Category key: R — Rover; SOF — Single Operator, Packrats 354,047 15
Fixed, and MOF — Multioperator, Fixed. Lake Ontario Group 242799 11
UHF Dal 77,656 10
Region  Category Call Score Going the Distance 18,549 9
1 gor= cggggm 5,437 Small
7 8,326 Really Weak Signal Grou 377,142 16
MOF K3RW 1.016 elphay rlgtel e ¥ 116,817 13
. lacial Sideband 19,106 6
2 HoEikres CVVHFers 18552 10
3 R N6ZE/R 2,775
SOF KCBZWT 9,088
4 SOF WIRM 12,566
5 SOF WB2FKO 4716 The next ARRL 222 MHz
MOF KC5MVZ 22 .
B = e— and Up Distance Contest
SOF WBOULX 135 .
7 SOF KOTPP 12,070 will be held
8 SOF WSLUA 10,728 AUQUSt 1 -2, 2020.
9 R WISNR/R 9,325
SOF KaYR 3,301
v s e i Full Results Online
MOE oty In/nl SEa47 You can read the full results of the
11 R KF2M 58,251 ; s
SOF VESZV 51619 contest online at wvgw.arrl.orql & : .
MOF N2SLN 30,965 contest-results-articles. You'll Tom Tumino, N2YTF, and Tom Zajdel,
12 gOF /'\\Sé\‘;vn; 1:53332 find detailed analysis and more AlI6CU, hiked to the summit of New York's
' -hv- i Hook Mountain, overlooking the Hudson
13 R K4SME/R 12,660 play by-play, along with the full River in grid square FN31. They operated
| | |
SOF KQVXM 89,408 ine scores. Improve your results on the 23- and 33-centimeter bands during
14 SOF K1RZ 102,579 by studying your log-checking the 2019 ARRL 222 MHz and Up contest.
15 R NN3Q/R 52,570 report, too.
SOF N3RG 93,818
16 R W1RGAR 13,593
SOF K1TEO 214,625
17 No Entries
18 SOF AL7JX 147
Strays
QST Congratulates...
ARRL Ohio Section Manager
Scott Yonally, N8SY, on receiv-
Affiliated Club Competition ing the Southern Ohio Amateur
Club Score Entries Radio Association’s (SOARA)
Medium special recognition award “Above
Mt. Airy VHF Radio Club 545,312 17 and Beyond” for his outstand-
Rochester VHF Group 246,443 10 4 FA
North E‘:lst Weak Signal Group 219,298 11 ing contributions to ARRL, the
Florida Weak Signal Socie 200,174 8 s :
Norther Lights Radio Socivty @ss 10 8:|o iecﬂon, e;:ddmeASouﬂ'lern
r Contesters : io Amateur Radio Association.
Pacific Northwest VHF Socie 38,513 13 A
Michigan VHF-UHF Society v 25,532 3 Michael Love, WB8BYKS, made
SeReyctMes Conetmey el the presentation at the SOARA
Local “Christmas in November” din-
Chippewa Valley VHF Contesters 18,573 4

ner in November 2019.
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Bernie McClenny, W3UR, w3ur@arrl.org

How’s DX?

South Orkney Islands Update

The June 2019 “How’s DX?” column
provided details of the anticipated
Perseverance DX Group’s imminent
DXpedition to Signy Island in the
South Orkney Islands of Antarctica.
This one ranks number 16 on Club
Log's Most Wanted List and is on the
DX calendar for February 21 to March
5. Since the original details from last
summer, a few things have changed.
Here are some updates.

Sponsors

The Northern California DX Founda-
tion (www.ncdxf.org) has donated
$30,000 to help with the team’s
$325,000 budget. Additional founda-
tion donors include the Germany DX
Foundation, Far East DX-Ploiters, and
the Clipperton DX Club. The team
was also awarded the Colvin Award,
administered by ARRL. Elecraft has
jumped on board as a sponsor, loan-
ing the team K3s, KPA500s, and P3s.
DX Engineering, Arlan Communica-
tions (RadioSport), and RigExpert
have also pitched in.

Team Call Sign

They will be using the call sign VP8/
VP8DXU. It's an odd situation now
that Falkland Islands seems to no
longer issue call signs to the islands of
South Georgia, South Sandwich,
South Shetlands, and South Orkney.
Team member Arliss, W7XU, has the
call VP8DXU, which was issued for
operations from the Falklands. The
team will add VP8 to the beginning of
that call sign, because it is also a
prefix that can be used from the South
Orkney Islands. They could have used
any of the team members’ own per-
sonal call signs followed by the VP8
prefix but thought this best for DXers.

During the second week of July, the
VP8/VP8DXU team gathered to
assemble their three tents. They
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Table 1

South Orkney Target Transmit
Frequencies

18265 — — 1.840
3.523 3.790 — 3.567
—_ — — 5.357
7.010 7.090 7.045 7.056
10.106 — 10.142 10.131
14.023 14.185 14.080 14.090
18.069 18.130 18.100  18.095
21.023 21285 21.080 21.091
24891 24955 24910 24911

made repairs, constructed and “kit”
the bases/floorings, then repacked for
the trip to Signy. These were the
same tents used on the 2011 South
Orkney VP8ORK DXpedition and the
July 2018 KH1/KH7Z DXpedition on
Baker Island. They also met in
October to pack the rest of the team’s
equipment and antennas.

VP8/VP8DXU Operators

Since the original announcement,
there have been a few operator
changes. As of press time, the current
list of operators includes Expedition
Leader Dave, K3EL; Co-Team Leader
Les, W2LK; Co-Organizer and Trea-
surer Gene, K5GS; Medical Officer
Dr. Arliss, W7XU//P8DXU; and expe-
dition team members Heye, DJORR;
Laci, HAONAR; Vadym, UT6UD; Walt,
N6XG; Rob, N7QT; Steve, W1SRD;

Mike, WABO; Ken, NG2H, and
Hans-Peter, HBOBXE.

Pilot Stations

The pilot stations for this DXpe-

dition (those who communicate

with the on-island team and
relay news back to the DX com-
munity) will be North American

Chief Pilot Glenn, KE4KY;

North American Assistant Pilot
Mason, KM4SiI; European Pilot Bjorn,
ON9CFG; European and Russian-
Speaking Pilot Alex, 4L5A; Japanese
Pilot Hiroo, JATWSX; South American
Pilot Cesar, PY2YP; Oceania Pilot
Luke, VK3HJ, and African Pilot Andre,
V51B.

Frequencies

The VP8/VP8DXU team will be oper-
ating split frequency, meaning they
will transmit on one frequency and be
listening for callers (DXers) on a sep-
arate frequency or frequency range.
Listen carefully to their requests. A list
of their target transmit frequencies
can be found in Table 1. Most likely
they will say, “l am listening up 5to 15
KHz,” or on CW they may send, “QSX
up 5 Please do not transmit on VP8/
VP8DXU's transmit frequency, as you
will no doubt upset many of your com-



petitors who are likewise trying to
work the DX station. The team has
prepared a web page with some
helpful tips as to how to work this
DXpedition at www.sorkney.com/
how-to-work-us/.

DX News From
Around the Globe

5H - Tanzania

The Italian DX Team (IDXT) will be
operating from Zanzibar Island
(AF-032) using the unique call signs
5I5TT and 514ZZ from February 4 —
18. The team ensures high-quality
operating and instant online logging.

The IDXT will use 5I5TT on CW, SSB,
and RTTY, and while on FT8 they will
use the separate 514ZZ call sign. As
always, you can count on them to

be active on 1.8 through 28 MHz.
The team includes veteran DXpedi-
tioners 12YSB, ITHJT, I12PJA, IK2CIO,
IK2CKR, IK2DIA, IK2HKT, IW1ARB,
and JASUSA. They plan to have

four stations operating around the
clock throughout the DXpedition. You
can keep up with the latest news on
this DXpedition by watching your
favorite DX outlet and their website
at www.i2ysh.com/idt/.

E4 - Palestine

Another DXpedition team will be
starting their operation during the first
full week of February as members of
the Radio Club de Provins (F6KOP)
and have announced their plans to
activate E44CC. This is the team that
brought us 9LY1JM in 2018 and many
other DXpeditions over the years.
They will be operating from Bethle-
hem in the West Bank from February
5—17.Plans are to be on 1.8 through
28 MHz on CW, SSB, RTTY, PSK,
FT4, and FT8.

This one will be led by
Frank, F4AJQ; Co-
Leader Jean-Luc,
F1ULQ; Patrick, F2DX;
Damien, F4AZF; Jimi,
F4ADLM; Wil, FAESV;
Thierry, FATTR;
Raymond, FEMFV;
Maurice, FSNQL; Stephane, FSUOW,;
Julien, FBAVK; Andreas, DL3GA;
Herman, ON4QX; Eric, ON7RN, and
Ken, OZ1IKY. These are all the details
as of press time. Keep an eye on their
website at www.palestine2020.
wordpress.com.

YS - El Salvador

German operators DH8WR,

DJ6TF, DJO9KH, DL1KWK, DL2HWA,
DL2RNS, DL4SVA, DL7JOM,
DL7VEE, and DL9GFB have
announced their plans for a “light-
weight adventure” to the Pacific Coast
of El Salvador, where they will be
operating with special call HU1DL
from January 30 to February 13. This
operation is thanks to the support of
Salvadoran operators YS1GMV,
YS1AG, YSTMAE, YS1RS, YS1MS,
and the 2012 HU2DXpedition team.

Strays
QST Congratulates...

The 10 experienced DXpeditioners
will have three stations running kilo-
watt power around the clock. Listen
for HU1DL to be operating on 17
through 160 meters on CW, SSB,
RTTY, and FT8. This will include 60
meters, and they will also try 6
meters. QSL via DL2SVA, Logbook of
The World (LoTW), and OQRS.
Check for updates on the HU1DL
website at https:/huidl.mydx.de.

Wrap-Up

That's all for this month, with special
thanks to DL7VEE, K5GS, and the
IDXT. Don't forget to send your DX,
Islands on the Air (IOTA), or contest
news to bernie@dailydx.com. Until
next month, see you in the pileups!
— Bernie, W3UR

Cliff Kayhart, W4KKP. At age 108, he is America’s oldest known ham radio operator
and was the recent recipient of ARRLs Centurion Award, which recognizes ARRL
members over the age of 100. At the November meeting of the Dutch Fork Amateur
Radio Group in Little Mountain, South Carolina, Roanoke Division Director Bud
Hippisley, W2RU; Vice Director Bill Morine, N2COP, and South Carolina Section
Manager Marc Tarplee, N4UFP, presented Cliff with the award.

Born in October 1911, Cliff first became licensed as W2LFE in 1937, and then held

the call sign WOGNQ before
becoming W4KKP. He served in
Iwo Jima in World War |l, setting up
long-range radio communications
from the island to Tokyo to arrange
for the eventual surrender by the
Japanese. He is still active on the
air, checking into several nets from
his assisted living facility. Centurion
Award recipients have their annual
ARRL membership fees waived
while continuing to receive QST
and other ARRL member benefits.

Cliff Kayhart was profiled in
“Member Spotlight,” in the June
2018 issue of QST.

From left to right: Roanoke Division Director Bud
Hippisley, W2RU; Cliff Kayhart, W4KKP; Roanoke
Division Vice Director Bill Morine, N2COP, and South
Carolina Section Manager Marc Tarplee, N4UFP.
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Jon Jones, N@JK, nOjk@arrl.org

The World Above 50 MHz

222 MHz Radios

For many people who want to get on
the 1.25-meter band, the biggest
challenge is buying a radio. Unlike the
other low VHF and UHF bands where
there are many radios that cover 50,
144, and 432 MHz, there are few
commercial offerings for 222 MHz —
particularly for SSB and CW. Larry,
NOLL, uses both the Yaesu FT-736R
and lcom-375A on 222 MHz. They
are older but effective radios. Larry
says to use the lcom-375A on digital
modes. He had to buy a custom cable
from Associated Radio to access the
ACC Port 1 for data. Rick, W@RT, said:

| recommend the Yaesu
FT-736R. They are generally avail-
able on QTH.com, eBay, and at
hamfests. People will try to scalp
you on the 222 MHz modules for
the FT-736. Many are asking for
$500. | was patient and recently
bought one for my second FT-736
for $250. Other than that, the
transverter route is the way to go.

| use the Han Peter microwave mod-
ules for 28 — 220 (222) MHz trans-
verter. It is 1980s technology, but still
works fine. SSB Electronics offers a
state-of-the-art 222 MHz transverter
— the TR222H. At 25 W output, one
can make many contacts at this level
or use it to drive an amplifier. Down
East Microwave has the L222-8 trans-
verter and 222PA amplifier at 1.5 kW.
For the DIY enthusiast, the Ukraine
“transverters store” has an inexpen-
sive 28/222 MHz board (see Figure
1). It puts 8 — 10 W out. Some people
have had good results with this
product. Doug, WA7XX, is “now run-
ning a Q5 transverter driving a Harris
channel 11 amp at a kilowatt.” He and
others have noted some stability
issues with the Ukranian transverters
for digital meteor scatter. WSJT-X
MSK144 and FSK441 require high-
frequency stability to work properly.
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Figure 1 — Doug, WA7XX, uses a 222 MHz transverter he put
together. The board is one of the Ukraine 222 MHz trans-
verters. [Doug Gilliam, WA7XX, photo]

Paul, W1GHZ, published an article in
the January 2017 issue of QST on
adding a 222 MHz transverter to the
FT-817 that could also be useful.

John Lock, KF@M, said, “My 222 MHz
station is a TEN-TEC 525 driving a
Hans Peters MMT-222 transverter
and a Mirage 80 W brick amplifier
with J-FET preamp.” John noted the
old surplus FAA amplifiers, such as
the AM-6155, were an inexpensive
way to get to almost 300 W on

222 MHz. The conversion to

222 MHz is straightforward. N1RWY
has resources for converting

these amplifiers to 222 MHz at

www.n1rwy.org/amé6155/mods.html.

Both John and | used the AM-6155
on 220, then 222 MHz.

The “Unicorn”

Meteor Shower

There was an outburst of Alpha
Monocerotid meteors on November
22. As predicted by forecasters Esko
Lyytinen and Peter Jenniskens
(NASA/Ames), Earth grazed a fila-

ment of comet dust, prompting a
flurry of meteors to emerge from the
constellation Monoceros (the
Unicorn). Rich, KIHTV, observed:

50 MHz came to life for a brief
period on Friday, November 22,
when a short outburst of the
Alpha Monocerotid meteor
shower occurred. The shower
had been predicted to start at
0415 UTC with a short, intense,
burst predicted at 0450Z. This
shower had previous outbursts in
1925, 1935, 1985, and 1995.
Well, the predictors pretty much
nailed it. The Virgo software indi-
cated the optimum path to be
SSW to SSW. | started to hear a
number of MSK144 signals on
50.260 MHz just before 0500Z.

Larry, NGLL (EMO09), found:

There was a little dust from the
Alpha Monocerotids last night. That
map on spaceweather.com
seemed to be very accurate. The
farther east one was, the better the
outburst. Here, the meteors had to
be just dust. All 6-meter MSK144



Figure 2 — Charlie's, NOAKC, 222 MHz
EME array with two 222 MHz Yagis outside
the inner four 70-centimeter Yagis. He has
worked N9HF in Florida and K7ULS in Utah
via EME with this antenna. [Charlie Betz,
N@AKC, photo]

contacts took place here. The first
one was at 0241 with KESFE
(EM64). He was in a lot. At 0503Z,
| worked W4IMD (EM84), then
WS5THT (EM50) at 0513Z, AB4EJ
(EM63) at 0517Z, and lastly,

| made a contact with NOLYE
(EN51) 0554Z.

N2AMC (FN30) worked KE4KOL
(EM78) on 2-meter MSK144 at the
shower peak. The Unicorn Shower
favored stations in the eastern half of
North America. But some stations
along the west coast noted enhanced
conditions as well. Paul, K7CW,
noted, “I showed up late, but | worked
some stations in W6, W70OJT in Ari-
zona, and WY7FD in Wyoming. |
started to work stations at 0541Z and
got the last contact at 05542

Tom, K8TB, in EN72 near Grand
Rapids, Michigan, “worked maybe 20
stations. | had a sporadic-E path to

K1SIX (FN43) in New Hampshire, but
most of my contacts were true meteor
scatter”

Pete Heins, N6ZE, made a nice sum-
mary of the shower results. Pete
offered congratulations to Lyytinen
and Jenniskens for successfully pre-
dicting the Alpha Monocerotids out-
burst. “They nailed the timing of the
encounter. Earth passed by the fila-
ment of dust around 0500Z, within 10
minutes of the forecast” The intensity
of the outburst was less than they
expected by a factor of perhaps 5.
“That could mean we crossed the
dust trail further away from the parent
comet than we expected, suggesting
that the comet is moving away from
us,” noted Jenniskens.

Amateur radio made a significant
contribution to meteor shower
astronomy by confirming the outburst
time prediction and showing possible
movement of the filament away from
the Earth.

On the Bands

50 MHz. WA2GFN found some Eg in
the morning to W4 on November 9.
On November 10, Danny, KB8W
(EN57), had strong Eg to Texas and
Oklahoma over short 800-kilometer
paths. He runs 50 W to a five-element
Yagi up 20 feet. On November 19,
Mario, K2ZD, worked 5SH3EME on
JT65 EME for his 210th DXCC con-
tact. Signals were —27 dB.

Here and There

Steve Kostro, N2CElI, of Down East
Microwave, just announced a new
five-band transverter covering

2 meters through 23 centimeters.
For more information, visit www.
downeastmicrowave.com/
product-p/vuxvert.htm.

Steve had a prototype model on
display at last year's Central States
Conference. Power output is about
1 W, and he said the price will be
in the $500 range. — Courtesy of
Charlie, NOAKC.

144 MHz. On November 6, Larry,
N@LL (EMQ09), worked expedition
KE7NR/P (DM54) via MSK144, with
signals peaking at 15 dB. On Novem-
ber 26, Mike, K7ULS, in Utah, logged
WS5TRL (EM10) at 1324Z with
MSK144. Mike had “huge rocks” while
working W5LDA (EM15) at 1449Z on
MSK144 (see Figure 2). K7ULS runs
130 W to a single M2-2M18XXX Yagi.

222 MHz. Doug, WA7XX (DM42),
logged K7KQA (DNO06) using FSK441
on November 2. Larry, NOLL (EMO09),
worked WORM (DM58) on MSK144
on November 18. Charlie, NGAKC,
worked VE6TA on JT65 EME also on
the 18th (see Figure 2). On November
19, K7ULS logged VEGTA on JT65
EME. K7ULS noted when he worked
K10R via EME in August 2019, it was
a single Yagi to a single Yagi on EME.

Strays

QST Congratulates...

Jean Wonser, N4JHW, on the pub-
lication of her memoir Ain’t No Use
Cry’'n. The author tells of her journey
as a survivor of child abuse with the
help of her horses, family, and role
models. She describes her experi-
ences in teaching, as well as years
spent as a correctional officer. The
book is available on Amazon.com.
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Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org/special-event-stations

Special Event Stations

Working special event stations is an enjoyable way to help commemorate history.

Many provide a special QSL card or certificate!

Jan. 18, 1600Z - 2100Z, K7T, Tucson, AZ. Oro Valley Amateur
Radio Club. Madera Canyon — Birding Capital of Arizona.
14.250 14.040 7.200; FT-8 18.100. Certificate. Email
gsl@tucsonhamradio.org for certificate. No paper QSLs
please. www.tucsonhamradio.org

Jan. 25, 1600Z - 21002, KSOKS, Edgerton, KS. Santa Fe Trail
Amateur Radio Club. Kansas Day. 14.250 14.055 10.115
7.250. QSL. SFTARC, PO. Box 3144, Olathe, KS 66063.
www.sftarc.org

Feb. 1, 1400Z - 2100Z, K3HWJ, Punxsutawney, PA. Punx-
sutawney Amateur Radio Club. Groundhog Day Special
Event Station. 14.330 7.235. Certificate. Stephen Waltman,
KB3FPN, 37 Clark St., Brookville, PA 15825. punxyclub.com

Feb. 1 - Feb. 2, 1500Z - 23002, K5C, Nacogdoches, TX.
Nacogdoches Amateur Radio Club. Shuttle Columbia Special
Event. 14.260 14.174 7.220 7.174. QSL. Nacogdoches
Amateur Radio Club, 167 County Rd. 2093, Nacogdoches,

TX 75965. All contacts will be confirmed via LoTW.
www.wSnac.com

Feb. 1 - Feb. 29, 0000Z - 2359Z, N9SES, Lake Station, IN.
Arab QRZ Club. JY1 Special Event Memorial Station 2020.
3.25-3.50, 7.025 - 7.050, 10.103 — 10.110, 14.252. QSL.
Ayman Azar, 2861 Decatur St., Lake Station, IN 46405.
www.n9ses.com/?page_id=18

Feb. 8, 1600Z — 2300Z, N4SCV, Gainesville, FL. Sons of Con-
federate Veterans Camp 1424. Lee/Jackson. 14.240 7.224.
QSL. Madison Starke Perry Camp 1424, P.O. Box 998,
Alachua, FL 32616. https://www.gatorscv.com/events

Feb. 8, 1700Z - 2359Z, NI6IW, San Diego, CA. USS Midway
(CV-41) Museum Ship. Mount Suribachi Flag Raising. 14.320
7.250 PSK31 14.070 DSTAR REF001C. QSL. USS Midway
Museum Ship COMEDTRA, 910 N. Harbor Dr. San Diego, CA
92101.

Feb. 12 - Feb. 16, 0000Z - 2359Z, N4DAB, Daytona Beach, FL.
Daytona Beach CERT Amateur Radio Team. 2020 Daytona
500. 14.255 14.076 7.255 7.076. Certificate & QSL. Steve
Szabo, 536 Central Park Blvd., Port Orange, FL 32127-1136.
www.n4dab.com

Feb. 15, 1400Z - 2000Z, W1M, Russell, MA. Western Mass
Council Scouting USA. WHOA/SCOTA. 14.290 14.060 7.190
7.060. QSL. Tom Barker, 329 Faraway Rd., Whitefield, NH
03598. Paper logging is used; there will be a delay in sending
out QSL cards.

Feb. 15, 1400Z - 2200Z, WOEBB, Leavenworth, KS. Kickapoo
QRP Amateur Radio Club. 16th Annual Freeze Your Keys
Winter Operating Event. CW: 14.058 7.035; SSB 14.325
7.240. QSL. Gary Auchard, 34058 167th St., Leavenworth, KS
66048. wOmna74@gmail.com

Feb. 15, 1600Z - 21002, W5BMC, Morgan City, LA. Bayouland
Emergency Amateur Radio Society BEARS. 15th Annual
Eagle Expo. 14.260 7.260. QSL. Jackie Price, 708 Front St.,
Morgan City, LA 70380.
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Feb. 15 - Feb. 17, 1600Z - 2300Z, WGJH, Stillwater, MN. Still-
water Amateur Radio Association. Ice Station W@JH (Frozen
Lake Portable). 21.360 14.260 7.260 3.860. Certificate. Shel
Mann, NODRX at icestation2020@radioham.org. Grid Square
EN34. The club’s youth are planning to independently operate
throughout the event. Certificates will only be sent via email, as
PDFs. www.radioham.org

Feb. 15 - Feb. 16, 1500Z - 17002, K4US, Alexandria, VA. Mt.
Vernon Amateur Radio Club. George Washington’s Birthday.
14.260 14.074 7.040. Certificate. MVARC, P.O. Box 7234, Alex-
andria, VA 22308. www.mvarc.org

Feb. 17, 1400Z - 2100Z, N4HLH, Charleston, SC. Trident Ama-
teur Radio Club. SES H. L. Hunley Commemorative Station.
14.262 7.262 7.117. QSL. Larry Gatton, P.O. Box 60732,
Charleston, SC 29416. tridenthams.org/hunley.htm

Feb. 21 - Feb. 23, 2359Z - 23592, WS7G, Moses Lake, WA.

Columbia Basin DX Club. George Washington’s Birthday.
14.255 7.222 3.855. QSL. Brian Nielson, 11650 Road 1 SE,
Moses Lake, WA 98837. cbn.homestead.com/WS7G.html

Feb. 22, 1600Z - 2100Z, K7T, Tucson, AZ. Oro Valley Amateur
Radio Club. Titan Missile Museum. CW 14.040 7.040; SSB
14.250; FT8 18.100. Certificate. Email gsl@tucsonhamradio.
org. No paper QSLs please. www.tucsonhamradio.org

Feb. 26, 1500Z - 2100Z, W7ASL, Mesa, AZ. Sunlife Amateur
Radio Club. Snowbird Field Day. 14.230 7.200. QSL.

Tom Goforth, 4324 E. Dragoon Cir., Mesa, AZ 85206.

Please see the website for the most up to date information.
www.sunlifearc.org/index.php/events/2-uncategorised/28-
snowbird-field-day

Certificates and QSL cards: To obtain a certificate from any of
the special event stations offering them, send your QSO informa-
tion along with a 9 x 12-inch self-addressed, stamped envelope
(three units of postage) to the address listed in the announce-
ment, To receive a special event QSL card (when offered), be
sure to include a self-addressed, stamped business envelope
along with your QSL card and QSO information. *Note: Some
clubs may ask for a nominal fee to cover the cost of the certificate
or QSL. Request will be made on air during the event or on the
club’s website.

Special Events Announcements: For items to be listed in
this column, use the ARRL Special Events Listing Form at
www.arrl.org/special-events-application. A plain-text version
of the form is available at that site. You may also request a copy
by mail or email. Off-line completed forms can be mailed, faxed
(Attn: Special Events), or emailed.

Submissions must be received by ARRL HQ no later than the
1st of the second month preceding the publication date; a special
event listing for April QST would have to be received by
February 1. In addition to being listed in QST, your event will be
listed on the ARRL Web Special Events page. Note: All received
events are acknowledged. If you do not receive an acknowledge-
ment within a few days, please contact us. ARRL reserves the
right to exclude events of a commercial or political nature.

You can view all received Special Events at www.arrl.org/
special-event-stations.
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Recipients

This month, ARRL and Vibroplex recognize merit and progress in
Morse code proficiency on the part of the following individuals, who
have achieved proficiency at the following rates, in words per minute.

September 2019

Howard D. Campbell, NOKOE 10
Wayne Chapman, KG5WU 10
Martin R. Griek, KOMRG 10
Eddie R. Lary, WS4l 10
Marcus R. Singh, ACOBZ 10
William B. Dick, WD6EGW 15
Robert E. Gardner, Jr., WABPCW 15
Stanley Alan Sines, W3AL 15
Lloyd G. Gipson, AKGRK 20
Roy E. Gothberg, W7HJL 20
Robert Alan Griffiths, NE3I 20
Brian K. Moore, KM6ZYC 20
David W. Wilkins, WOPF 20
Daniel J. Sands, Sr., N7SU 25
Earl D. Wilson, Jr., KEGPB 25
William J. Wrbican, K3QP 25
Stephen R. Gross, N4PZ 35
Michael E. Kelly, VE3FFK 35

October 2019

Dennis J. Niles, WV7S
James A. Standish, KATUW
Russell W. Tine, KIRWT
Geo. Wayne Moore, W8SUN
Donald J. Backys, K9UQN

Michael J. Erskine, W4MHZ 15
Paul W. Peterson, K1HIS 15
John F. Wasciuk, WASBTON 15
Stephen M. Zappe, WASGQA 15
Joe P. Bratton, AASAD 20
Raymond T. Henderson, WA3PRR 20
Michael Terry Jones, W4TL 20
Roy S. Ludwig, KN4WOJ 20
Stephen J. Mlecik, KINA 20
Akihiro Akai, JQ2UOZ 25
Donald J. Backys, KSUQN 25
Michael Terry Jones, W4TL 25

November 2019

David A. Bamford, W2DAB
Michael J. Erskine, W4MHZ
Mark G. Feuerstein, N7MMO
John F. Johnson, N8JFJ
Michael W. Geoghegan, KX6A
Donald E. Kirby, KR3A
William A. Miller, W6QA
James D. Russ, AB4KA
Warren T. Seeley, W4FLL
Stephen P. White, KL3MM
David J. Wise, KD6EOD
Frank P. Arciuolo, W1ZAH
Keith Austermiller, KB9STR

December 2019

James T. Griffin, N4JG 10
Martin Hickey, AJ6CL 10
Steve M. Kuzyszyn, KB2WQ 10
Steven G. Fein, KM6VOV 15
Stanford H. Rowe, K6VWE 15
David J. O'Farrell, WBQIXV 20

Congratulations to all the recipients.

February 2020 W1AW Qualifying Runs

W1AW, the Hiram Percy Maxim Memorial Station at ARRL
Headquarters in Newington, Connecticut, transmits Morse code
Qualifying Runs to assist ham radio operators in increasing and
perfecting their proficiency in Morse code. Amateur radio opera-
tors can earn a Certificate of Code Proficiency or endorsements
by listening to W1AW Qualifying Runs.

February Qualifying Runs will be transmitted by W1AW
in Newington, Connecticut at the times shown at 1.802.5,
3.581.5,7.047.5, 14.047.5, 18.097.5, 21.067.5, 28.067.5,
50.350, and 147.555 MHz. The West
Coast Qualifying Runs will be trans-
mitted by KH6TU on Wednesday,
February 26 at 6 PM HST (0400 UTC
February 27) on 7047.5 and 14047.5

checked against the actual transmissions to determine if you
have qualified.

For more information about Qualifying Runs, please
visit www.arrl.org/qualifying-run-schedule.

For information about how to qualify for the
Certificate of Code Proficiency, please visit
www.arrl.org/code-proficiency-certificate.

W1AW Code Proficiency Schedule — February 2020
(All times in Eastern Standard Time)

kHz. Unless indicated otherwise, send-
ing speeds are from 10 to 40 WPM.

Amateur radio operators who participate
in Qualifying Runs may submit proof of
1 minute of the highest speed they have
copied in the hope of qualifying for the
Certificate of Code Proficiency, or an
endorsement to their existing Certificate.

Legibly copy at least 1 minute of text
by hand, and mail the sheet to:
W1AW Qualifying Runs, 225 Main St.,
Newington, CT USA 06111.

Include $10 (check or money order) if this
is a submission for your initial Code
Proficiency certificate; $7.50 if you are
applying for an endorsement (available for
speeds up to 40 WPM). Your test will be

Monday

2/3
4 PM -2100Z
10 -35WPM

Presidents Day

2/24
10 PM - 0300Z
(2/25 - UTC)
10 —-40 WPM

Tuesday

2/4
7 PM - 0000Z
(2/5 - UTC)
35— 10 WPM

211
4 PM -2100Z
10 -35WPM

2/18
9 AM — 1400Z
10-35WPM

Wednesday

212
7 PM —0000Z
(2/13 - UTC)
10 - 40 WPM

2119
10 PM — 0300Z
(2/20 - UTC)
35— 10 WPM

2/26
9 AM - 1400Z
35-10WPM

Thursday

2/6
10 PM —0300Z
(2/7 - UTC)
10 - 40 WPM

2/13
9 AM - 1400Z
35 -10 WPM

2/20
7 PM - 0000Z
(2/21 - UTC)
10 — 35 WPM

2/27
4 PM - 2100Z
35-10 WPM

www.arrl.org QST

Friday

2/7
9 AM - 14002
10 - 35 WPM

2/14
10 PM - 0300Z
(2/15 - UTC)
10 - 35 WPM

2/21
4 PM —-2100Z
10 — 40 WPM

2/28
7 PM - 0000Z
(2/29 - UTC)
10— 35 WPM




Eric Casey, KC2ERC, ecasey@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Convention and Hamfest Calendar

Abbreviations

Spr= Sponsor

Tl = Talk-in frequency
Adm = Admission

SOUTHWESTERN DIVISION CONVENTION
February 14 - 15, Yuma, AZ

DFHQRST

Friday noon — 5 PM, Saturday 8 AM — 5 PM. Spr:Yuma AR
Hamfest Organization. Yuma County Fairgrounds, 2520 E. 32nd
St. Yuma Hamfest. T/: 146.84 (88.5 Hz). Adm: $5.
www.yumahamfest.org

ARKANSAS STATE CONVENTION

February 15, Hoxie, AR

DFHRSV

8 AM. Spr: Lawrence County ARC. Hoxie Service Center,

500 SW Lawrence St. Winter-Fest 2020. T/: 147.045. Adm: $5.
www.w5wra.org

Colorado (Brighton) — Feb. 16 D FHRV

9 AM — 1 PM. Sprs: Aurora Repeater Assn., Cherry Creek Young
ARC, Rocky Mountain Ham Radio. Adams County Fairgrounds,
9755 Henderson Rd. T/: 147.15 (100 Hz). Adm: $5.
www.n0ara.org

Florida (Brooksville) — Feb. 15D FHRTV

8 AM — 4 PM. Spr: Hernando County ARA. Sand Hill Scout Res-
ervation, 11210 Cortez Blvd. (Hwy. 50). T1: 146.715.

Adm: $6. www.hcara.org

FLORIDA AMATEUR RADIO EMERGENCY
COMMUNICATIONS CONFERENCE

February 29 - March 1, Gainesville, FL

S

Saturday 8 AM — 6 PM, Sunday 12:30 — 6 PM. Spr: N. FL ARC.
Oaks Baptist Church, 4610 SW Archer Rd. T/: 146.82 (123 Hz).
Adm: Free. https://qsl.net/nf4rc/

6th ANNUAL TECHCON

February 21 — 22, Punta Gorda, FL

S

Friday 1 -5 PM, Saturday 9 AM — 5 PM. Spr: ARRL W. Central
FL Section. Charlotte County Emergency Operations Center,
26571 Airport Rd. TI: 147.255 (136.5 Hz). Adm: Free.
www.arrlwcf.org

Florida (Punta Gorda) —Mar. 7FHS T
8 AM. Spr: Peace River Radio Assn. Punta Gorda Boat Club,
802 W. Retta Esplanade. T/: 147.255 (136.5 Hz). Adm: $6.

Georgia (Dalton) — Feb. 22 DFHRSTV

8 AM — 2 PM. Spr: Dalton ARC. North Georgia Agricultural Fair-
grounds, 500 Legion Dr. T/: 145.230. Adm: $5.
www.wd4drc.com

Indiana (La Porte) — Feb. 29 D FHRV

7 AM —1 PM. Spr: La Porte County ARC. La Porte Civic
Auditorium, 1001 Ridge St. 71: 146.61 (131.8 Hz). Adm: $7.
www.lpcarc.org

lowa (McClelland) — Mar. 7 D FH R

8 AM — 1 PM. Spr: Southwest lowa ARC. McClelland Town
Hall, 117 Main St. 71: 146.82, 442.225 (136.5 Hz). Adm: $4.
www.swiradio.org

lowa (Perry) — Feb. 29 DFHQRYV
8 AM — noon. Spr: Hiawatha ARC. Perry National Guard Armory,

92 February 2020

2930 Willis Ave. Ti: 145.190 (114.8 Hz). Adm: $7.
www.qsl.net/kdOneb/

Kentucky (Cave City) —Mar. 7D FHQRTYV

7:30 AM. Spr: Mammoth Cave ARC. Cave City Convention Cen-
ter, 502 Mammoth Cave St. T/: 146.94. Adm: $6.
www.ky4x.org

Maine (Augusta) — Feb. 150 FHRYV
8 AM — noon. Spr: Augusta ARA. Le Club Calumet, 334 W. River
Rd. T/: 146.67 (100 Hz). Adm: $5. www.w1tlc.org

Massachusetts (Chicopee) —Mar. 7D FHRV

8:30 AM — 1 PM. Spr. Mt. Tom Amateur Repeater Assn. Castle of
the Knights, 1599 Memorial Dr. TI: 146.94 (127.3 Hz). Adm: $5.
www.mtara.org

Massachusetts (Marlborough) — Feb. 15 D FHRV

9 AM — noon. Spr: Algonquin ARC. Marlborough Middle School,
25 Union St. TI: 147.27 (146.2 Hz). Adm: $5.

www.niem.org

Michigan (Livonia) — Feb. 23 D FHR

8 AM — noon. Spr: Livonia ARC. Monaghan Banquet Hall,
Knights of Columbus, 19801 Farmington Rd. T/: 145.35
(100 Hz). Adm: $5. www.livoniaarc.com/index.
php?page=swapshop

Minnesota (St. Cloud) — Feb. 15D HQRSYV

9 AM -1 PM. Spr: St. Cloud ARC. Eagles Aerie 662,
730 41st Ave. N. TI: 147.015 (100 Hz). Adm: $10.
www.wO0sv.club/hamfest

New Jersey (New Providence) — Feb. 22 H R

1:30 PM — 4 PM. Spr: New Providence ARC. New Providence
High School, 35 Pioneer Dr. Tl: 147.255/855 (141 Hz). Adm: $8.
www.nparc.org

NEW MEXICO TECHFEST CONVENTION
February 29, Albuquerque, NM

RS

8 AM -5 PM. Spr: Rocky Mountain Ham Radio, New
Mexico. NM Veterans’ Memorial Event Center,

1100 Louisiana Blvd. SE. Adm: $10. 7/: None.
www.rmham.org/wordpress/new-mexico-techfest

New York (Hicksville) — Feb. 23D FHQRSV

9 AM - 1:30 PM. Spr: Long Island Mobile ARC. Levittown
Hall, 201 Levittown Pkwy. T/: 146.85 (136.5 Hz). Adm: $6.
www.limarc.org

New York (Hoosick Falls) — Feb. 1 D FHR
8 AM - noon. Spr: Hoosick Falls ARC. Hoosick Falls High
School, Rt. 22. TI: 146.655 (100 Hz). Adm: $2.

North Dakota (Bismarck) — Feb. 29 FHRS V

7 AM - 1 PM. Spr: Central Dakota ARC. Saint Mary’s Elemen-
tary School, 807 E. Thayer Ave. TI: 146.85 (107.2 Hz). Adm:
Advance $6, door $7. www.cdarcnd.com

Ohio (Elyria) —Mar. 1 D FHR

8 AM — noon. Spr: Northern Ohio ARS. Lorain County Commu-
nity College, 1005 N. Abbe Rd. T1: 146.7 (110.9 Hz).

Adm: $7. www.noars.net
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Ohio (Mansfield) — Feb. 16 DFHRSV
7 AM — 3 PM. Spr: InterCity ARC. Richland County Fairgrounds,
750 N. Home Rd. T1: 146.94 (71.9 Hz). Adm: $7. www.iarc.club

Oklahoma (Elk City) —Mar. 7FH YV
8 AM - 3 PM. Spr: West Central OK ARC. Clarion Inn, 101 Mea-
dow Ridge Dr. T/: 146.76 (88.5 Hz). Adm: Advance $5, door $7.

Oregon (Rickreall) — Feb. 15D FHR

8:30 AM — 3 PM. Spr: Salem Repeater Assn. Polk County Fair-
grounds, 520 S. Pacific Hwy. T/: 145.33 (186.2 Hz). Adm:
Advance $8, door $10. www.w7sra.org

Pennsylvania (South Park Township) — Feb. 230 HQRYV
8 AM — 3 PM. Spr: Wireless Assn. of South Hills ARC. Home
Economics Building, 3735 Buffalo Dr. T/: 146.955, 443.65. Adm:
$5 donation.

Texas (Irving) — Mar. 7FHRV

8 AM —1 PM. Sprs: Irving ARC, Inc. Betcha Bingo Hall,
2420 W. Irving Blvd. TI: 146.72 (110.9 Hz). Adm: $5.
www.irvingarc.org/

Texas (Orange) — Feb. 21 -22 DFHRSTV

7:30 AM — 2 PM. Sprs: Orange ARC, Jefferson County ARC,
Beaumont ARC. Orange County Convention and Expo Center,
11475 FM 1442. Ti: 147.18 (103.5 Hz). Adm: $8. www.qsl.net/
wbndfindex_files/tHAMFEST%20INFO/hamfest%20info.htm

TEXAS STATE CONVENTION
March 6 - 7, Rosenberg, TX
FHQRSTV
Friday noon — 8 PM, Saturday 8 AM — 3:30 PM. Spr: Brazos Val-
ley ARC. Fort Bend County Fairgrounds, 4310 TX 36. Greater

o tio

ANovember 2019
ST Cover Plaque
AWard Winner

Jim McLelland
WA6QBU

Jim’s article, “160-Meter Window: Li C
generated enough reader interest inthe
November 2019 issue of QST to make
it our Cover Plaque Award winner. Jim
will receive a handsome plaque featuring
the cover of the November issue.

QST Cover Plague Awards are given
to the author or authors of the most
popular article in each issue.
You choose the winners by
casting your vote online at

www.arrl.org/cover-plaque-poll

Log in now and pick your
favorite article in this issue!

; ;
Window Line Loop e

Houston Hamfest. T1: 146.94. Adm: Advance $8, door $10.
www.houstonhamfest.org

VIRGINIA STATE CONVENTION
February 1, Richmond, VA

FHQRSYV
8:30 AM — 3:30 PM. Spr: Richmond Amateur Telecommu-
nications Society. Richmond Raceway Complex, 600
E. Laburnum Ave. Frostfest. TI: 146.88 (74.4 Hz).
Adm: $10. www.frostfest.com

Washington (Puyallup) —Mar. 7D FHRV

9 AM — 3 PM. Spr: Mike and Key ARC. Washington State Fair-
grounds, 110 9th Ave. SW. T/: 146.82/22 (103.5 Hz). Adm: $9.
www.mikeandkey.org/flea.htm

To All Event Sponsors

When scheduling an event, check the Hamfest and Convention
Database (www.arrl.org/hamfests-and-conventions-calendar)
for events that may already be scheduled in your area on that
date. See www.arrl.org/hamfestconvention-application for an
online registration form.

Your information must arrive at HQ by March 1 to be listed in the
May issue. Information in this column is accurate as of our
deadline; contact the sponsor or check the sponsor’s website for
possible late changes and other event details.

As an approved event sponsor, you are entitled to special
discounted rates on QST display advertising and ARRL
web banner advertising. Call ARRL's toll-free number at
1-800-243-7768, or email ads@arrl.org.

Jim McLelland, WA6QBU

This antenna is for hams who don't
have room for a full-size antenna on

160-Meter

160 meters. It is particularly tmely. as

favorite evening bands. However, the

lower frequencies seem to wake up
vel N perimets in the evening and this might be an
inaxpensive way to use them.

The loop perimeter is 50 feet (see
Figure 1), and a scaled-down version
for the 40-meter band can be seen in
the kead photo. The 160-meter anten-
na's height is lass than 20 feet when
fed at just above head height, and
has a width spanning under 20 feet.
It is easy to build, and inexpensive at
about $30, not counting the feed line.
You can set it up using two spreader
guys on aiher side of the center non-
conducting mast.

| have used this loop for a local net
for several months with excedent
signal reports. | have also worked
stations out to around 450 miles.
Certaindy, this antenna will not pro-
duce signals as strong as a full-size
antenna. This loop receives most of
the stations | hear on my big

antenna. but the noise level is usually
down by about 5 S-units.

Resonance
This design uses 450 O window line
as the radiating element. One loop of
window fine has two conductors that
are wired in series {o form a two-tum
lcop. With a 50-fool perimeter, the
loop resonates at about 2.2 MMz,
depending on whether the final
shape of the loop is & triangle or a
diamond. The insufating dilectric in
the window line has about 5 pF per




¢ W1AW Qualifying Runs are sent on the same frequencies as
the Morse code transmissions. West Coast qualifying runs are
transmitted by various West Coast stations on CW frequencies
that are normally used by W1AW, in addition to 3590 kHz, at
various times. Underline 1 minute of the highest speed you copied,
certify that your copy was made without aid, and send it to ARRL

W1AW Schedule

PAC MIN CENT EAST UIC MON TUE WED THU FR

6AM [7AM |BAM |9AM | 1400 FAST: A SL: :OWE FASr: L S'-: :CWEE for grading. Please include your name, call sign (if any), and
complete mailing address. Fees: $10 for a certificate, $7.50 for

7 AV | 8 AMH | QAW |10 AMH 1500-1700 VISITING OPERATORTIVE endorsements.

1M 12 (P JATM 1 1 ae s — ¢ Digital issi F i 3.5975, 7.095, 14.095
v igital transmissions: Frequencies are 3. , 7.095, 14.095,

TEW[EEM (SR SEM el (BT | S | B | St Tk 18.1025, 21.095, 28.095, 50.350, and 147.555 MHz.

2PM [3PM |4PM |5PM | 2200 CODE BULLETIN Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK

3PM |4Pv [5PM l6PM | 2300 DIGITAL BULLETIN mode, and MFSK16 on a daily revolving schedule.

4PM |5PM |6PM |7PM | 0000 SLOW | FAST | SLOW | FAST | SLOW

Keplerian elements for many amateur satellites will be sent on the
CODE | OODE | OODE | OODE | OODE

regular digital frequencies on Tuesdays and Fridays at 6:30 PM

5PM |6PM |7PM |8PM | 0100 CODE BULLETIN Eastern time using Baudot and PSK31.
6PM |7PM |8PM |9PM | G200 DIGITAL BULLETIN ¢ Voicetransmissions: Frequencies are 1.855, 3.99, 7.29, 14.29,
6% PM| 745 PM| 8% PM| 9%5 PM | 0245 VOICE BULLETIN 18.16, 21.39, 28.59, 50.350, and 147.555 MHz. Voice trans-

missions on 7.290 MHz are in AM double sideband, full carrier.

¢ Notes: On Fridays, UTC, a DX bulletin replaces the regular
bulletins. W1AW is open to visitors 10 AM to noon and 1 PM

to 3:45 PM Monday through Friday. FCC-licensed amateurs

may operate the station during that time. Be sure to bring your
current FCC amateur license or a photocopy. In a communication
emergency, monitor W1AW for special bulletins as follows: voice

7PM (8PM [9PM |10PM | 0300 FAST | SLON | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE

OODE BULLETIN

8PM |9PM |10PM|11PM| 0400

W1AW's schedule is at the same local time throughout the year.
From the second Sunday in March to the first Sunday in November,

UTC = Eastern US time + 4 hours. For the rest of the year,
UTC = Eastern US time + 5 hours.

® Morse codetransmissions: Frequencies are 1.8025, 3.5815,
7.0475, 14.0475, 18.0975, 21.0675, 28.0675, 50.350, and

on the hour, teleprinter at 15 minutes past the hour, and CW on
the half hour.

W1AW code practice and CW/digital/phone bulletin transmission
audio is also available real-time via the EchoLink Conference

147.555 MHz.

Slow Code = practice sent at 5, 7'z, 10, 13, and 15 WPM.
Fast Code = practice sent at 35, 30, 25, 20, 15, 13, and 10 WPM.
Code bulletins are sent at 18 WPM.

Server W1AWBDCT. The conference server runs concurrently
with the regularly scheduled station transmissions. The W1AW
Qualifying Run texts can also be copied via the EchoLink
Conference Server.

il During 2020, Headquarters and W1AW are closed on New Year's
E inf . isit i . i Day, Presidents Day (February 17), Memorial Day (May 25),
OFMIGEC IICHNAHON, SSik Us & A Independence Day (July 4), Labor Day (September 7), Veterans

www.arrl.orglw1 aw THh . Day (November 11), Thanksgiving and the following day
A : ____ (November 26 and 27), and Christmas (December 25).
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April 1970

Building A “Skinnier Linear”

'____——-
. : ; \ )
BY DOUG DEMAW, WICER %ﬂ ‘
4 o= - ..-‘ é
J— ’

ANEW king-size color-TV sweep tube was re-
cently developed by Amperex - a 6LF6.
Natural curosity caused the writer to try one in a
simple linear-amplifier circuit. The “Skinnier
Lincar™ is the result of the tests made on that
huskier-than-average tube.

The 6LF6 has a maximum plate dissipation
rating of 40 watts. Earlier sweep tubes were rated
at less than 30 watts until such tubes as the 6K D6
appeared on the market. The 6KD6 has a 33-watt
rating, and functions very well as a grounded-grid
amplifier in the 3- to 30-MHz range.l Of course,
the extra plate-dissipation allowance of the 6LF6
means that the tube can be socked a little bit
harder to provide more output power than the
smaller types can safely provide. Maximum plate
voltage for the 6LF6 is 990. During the temporary
overloads the plate dissipation is rated at 200
watts. Specifications and curves for this tube are
given in the Amperex file, Publication L
S09/6LF6.

* Acting Technical Editor,

1 “A Sweep-Tube Linear Amplifier,” The Radio
Amateur's Handbook, 46th Edition, page 197,

There are times when adverse band
conditions can spell doom for the QRP
operator, Whether the mode is cw or
ssh, a few extra watts can often assure
a “solid” QSO when the going gets a
bit rough. This amplifier is designed
for the low-power operator, and it will
enable bim to boost the output power
of bis QRP transmitter to as much as
175 watts. It can be driven by any
solid-state or tube rig whose power
output is from one to twenty-five
watts. It operates from 3.5 to 21 MHz,
and can be used on 28 MHz if one is
willing to accept a sacrifice in

efficiency.
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Front view of the one-tube amplifier showing
solid-state QRP cw transmitter as an exciter, A
homemade aluminum cabinet houses the amplifier.
Vent holes are located above the tube, on the top
of the enclosure, and the rear opening of the case
permits air to enter through perforated-aluminum
screening.

The tube has an unusually thick envelope, and
this feature is intended to prevent the glass from
cracking or being sucked in at high temperatures
a problem with some sweep tubes. Amperex states
that the glass material is a special heat-resistant
variety, and one gets the impression that it is
similar to Pyrex when tapping the envelope with a
solid object. Additional heat protection is offered
by a large anode fin, inside the envelope, and
between the main anode structure and the plate
cap. The filament requirements are 6.3 volts at 2
amperes,

Using the circuit of Fig. 1, & cw power output of
175 watts was obtained with 25 watts of driving
power. Similarly, 175 watts peak output was
obtained during ssb tests. The third- and fifth-order
distortion products were down 27 dB below PEP
level at 120-watts PEP output. At 175 watts PEP
output the distortion products were some 25 dB
below PEP level. These figures compare favorably
with those obtained while testing other sweep-tube
amplifiers. At 80 watts PEP output the IMD dils
somewhat better —— approximately 31 dB below
PEP value. Efficiency checks of the amplifier
turned up a figure of approximately 60 percent,

The tank circuit is designed for a Q of 10 at 250
watts peak input. No provision was made for
10-meter operation, mainly because of the high
outpul capacitance of the 6LF6 - 185 pl.
Doubtless, one could tap the 15-meter coil for
10-meter operation, but the total € in the circuit
(taking into account the minimum capacitance of
the plate tuning capacitor) would be incorrect for
the desired tank L-C ratio. The amplifier efficiency
would be somewhat less than for the other bands.
It is on the order of 50 percent at 15 meters with
the present circuit, The 60-percent figure applies at
3.5, 7, and 14 MHz.

QST for

96 February 2020

QST




April 1970

J
wut
To 23w

v

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACTANCE ARL IN MICROFARADS | uf ) |
OTHERS ARE IN PICOFARADS (pF OF wpF)
RESISTANCES ARE v Owimd |

§+ 1000, M1000 000

METEW
0-imal

SMSUVER MICA
a3,

<+

=

Fig. 1 — Schematic diagram of the linear amplifier, Fixed-value resistors are composition. Fixed-value
capacitors are disk ceramic, 600 volts, unless otherwise indicateéd. Polarized capacitors are electrolytic.

C1-339-pF varable (Millen 19335 or equiv.).

C2—Three-section broadcast vanable, 365 pF per
section, all sections in parallel (JJW. Miller
2113 or similar. Remove trimmers from
side),

CR1 CR2-50-PRV, 1 ampere silicon diode (Motor-
ola HEP-154 or equiv.).

CR3-CRg incl.—1000-PRV, 1-ampere,
diode (Motorola HEP-160, or equiv.),

I11—No. 44 panel lamp (Fuse and total cathode--
current current indicator; See texit).

12—No. 42 pilot lamp.

J1 J2—Chassis connector, SO-239 style.

J3. J4a—Nylon binding post, one red, one black
(Johnson 111-102 and 111-103 used here).

L1-5% twurns No. 12 unned copper wire, 1-inch
diameter, 1% inches long.

L2-26 turns No. 12 enam. wire, space-wound to
occupy entire area of Armidon T-200 toroid
core (Amidon Assoc., 12033 Otsego St., N.
Hollywood, Calif. 91607), Tap 13 turns
from C2 end for 7 MHz. Tap 22 turns from
C2 end for 14 MHz.

R1-—R4 incl. — See text.

silicon

The Circuit

Referring to Fig. 1, a toroidal input transf-
former, 71, couples the exciter to the cathode of
the tube. It s not a true broad-band transformer
because the tube presents a shunt capacitance of
37 pI' across the secondary of T71. This, plus
roughly 10 pl° of stray circuit capacitance, pre-
vents the transformer from being broad enough for
a low SWR on all of the bands. The design center
for 71 is 6 Mllz, and it provides an impedance

April 1970

RFC{—Transmitting-type rf choke (Johnson
102-752).

RFC2-2.5-mH, 100-mA rf choke.

RFC3-Bifilar-wound filament choke; 50 turns No.
20 enam. on 4anch length of 0.5-inch
diameter ferrite rod (Indiana General
CF-503 rod, available from Newark Elect-
ronics Corp.). Alternatively, 75 turns No, 20
enam. wire on length of %-inch diameter
wooden dowel.

S1-Single-pole, 5-position, single-section, ceramic
ratary switch (Centralab PS-101 or equiv., 6
positions unused, see text).

S2-Spst toggle.

T1~Toroidal input transformer; Primary -~ 17
turns No. 26 enam. wire wound to cover
two T-68-2 Amidon cores (see text); Secon-
dary — 35 turns No. 24 enam. wire, wound
over primary winding.

T2—Power transformer; 800 volts, center tapped,
200 mA; 6.3 volts at 5 amperes; and 5 volts
at 3 _amperes (Allied/Knight 54D1414 or
equiv.).

Z1~Parasitic suppressor; 6 turns No. 20 wire in
parallel with 56-ohm, 2-watt carbon resistor,

transtormation of approximately 4:1. The SWR, as
measured at Jq.is less than 2.5 to | at 80 and 40
meters. Itis 3 1o 1 at 15 meters, and a rather high
S to | at 14 MHz. The actual SWR depends upon
the operating conditions of the tube at a given
power level, and changes with the driving power
applied at J1, Tests were made with an rf choke
from cathode to ground, and with a 0.0l-ufF
coupling capacitor between J1 and the cathode.
The SWR on all of the bands was greater than 3.5

33
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Looking into the bottom of the amplifier chassis,
the bifilar filament choke is at the far left. Tq, the
input transformer, is above the filament choke, and
just to the right. A ceramic feedthrough bushing
carries the high voltage to the 6LF6 plate. Another
bushing is used to route the rf output trom C2 1o
J2.

to 1. It is for this reason that the toroidal
transformer was used. If a I-to-1 SWR is desired on
the various bands, a pi-section matching network
can be installed externally and band-switched.
Examples of this technique are given in the
transmitting chapter of 7The Radio Amateur’s
Handbook.2 However, for all practical purposes,
the amplifier performs quite well with 71 at the
input, and only slightly more driving power is
needed at 14 MHz for a given dc input power than
is required on the remaining three bands.

A No. 44 pilot lamp, /1, serves a two-fold
purpose: It is used as a Ye-ampere fuse to protect
the 6LF6, and it provides a visual tuning indicator
for adjusting the amplifier. External metering
provisions are available at J3 and J4. A O-to-l-mA
meter serves as a voltmeter across the jacks, and
provides a full-scale reading equivalent to 300 mA.
The meter reads the voltage drop across R 3. which
increases as the plate current of the tube becomes
higher. Resistor R4 enables the meter to read 3
volts, full scale. Lamp /1 indicates total cathode
current, while the external meter reads only plate
current.

A toroidal inductor is used for Lg, and it covers
3.5 through 14 MHz. A separate air-wound in-

2 “A Tuned Input Circuit for Grounded-Grid
Amplifiers,” QS7T, May 1968, page 34,

34

ductor, L1, is used for 15-meter operation, and is a
part of the total inductance for the three lower
bands. An attempt was made to use a few turns of
the toroid coil for 21 MHz, but the Q was too low
for good results.

The power supply is connected for full-wave
bridge rectification. This provides a dc operating
voltage of 900 under load. The power supply
regulation is approximately 10 percent with 33-ul”
of capacitance across the de line. Three 100-ul
capacitors are used in series to provide the voltage
rating needed. Equalizing resistors are  bridged
across the capacitors to assure their safety, and to
bleed the supply when it is turned off. Bias is
provided by connecting a voltage-doubler circuit
across the 5-volt winding of T2 R and R2 form a
voltage divider that sets the bias to the 6LF6 at —-§
volts. This value established a resting plate current
at 15 mA.

This amplifier can be operated with 300 volts on
the plate, and will debiver up to 75 waltts output
under that condition. The lower plate voltage may
be preferred if the amplifier is to be used for
novice-band operation. The bias is lowered to -1
volt for 500 volt operation.

By using filament choke RFC4 which is bifilar-
wound on a ferrite rod. less driving power 1§
needed than if the filament leads were bypassed for
tf. The choke can be omitted if ample driving
power is available.

Coustruction Detals

The amplifier and power supply are built ona 7
X 9 X 2-inch aluminum chassis. The cabinet
consists of two Usshaped channels which are
attached to the sides of the chassis by means of
No. 6 sheet-metal serews. The cabinet is 7% inches
high, and is 7 inches wide. The panel i recessed 'z
inch, making the cabinet depth 9% inches. Two
vent holes, each 2% inches in diameter, are
centered on a line four inches back from the front
edge of the cabinet, Perforated aluminum serves as
TVI shielding. but permits the heat to escape from
the cabinet. The rear opening of the cabinet is
enclosed with perforated aluminum as an aid to
TVI prevention, Self-adhesive rubber feet are used
on the bottom of the cabinet.

The aluminum for the cabinet was abraded with
coarse emery cloth to give it a grained appearance,
It was then immersed in a lye bath feaution used
here against physical contact with the bath) to
obtain the satin finish. A coating of clear spray
lacquer was then added as a protective finish, The
front panel was sprayed with French gray, and
black decals were added for wdentifying the con-
trols.

Referring to Fig. 1, the top 100-ulF filter
capacitor in the power supply is a tubular type
with a cardboard case. It is mounted under the
chassis on terminal strips (see photo) and is safe
with regard to physical contact. The center 100-ulF
filter capacitor is a twist-lock type, and is mounted
above the chassis. It has a cardboard outer cover to
prevent physical contact with its metal case. If this
were not done the operator could get a severe
shock if the capacitor case was touched while some

QST for
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Inside view of the amplifier. The power supply is at
the right of the photo, and the rf section is
assembled near the front panel. It is suggested that
the 6LF6 tube be moved farther away from the
toroidal inductor when duplicating this amplifier.
In this model the tube transfers considerable heat
to the coil, an undesireable condition.

other part of his body was in contact with the
ground. The bottom capacitor has only a few volts
between its case and ground, so it need not be
covered, The two top-chassis electrolytics are
mounted on phenolic insulating bases to isolate
them from the chassis. Make sure that all three
capacitors are of the same value if substitutions are
made, If not, the voltage division across them will
be uncqual, and one may be damaged by excessive
potential.

Toroidal coil £ 2 1s wound with No: 12 enameled
wire. Care should be taken to minimize the stress
on the core when winding /2. Too much tension
can break the core, but if it does break it can be
repaired with epoxy cement, and it will perform as
well as before being broken. The insulation should
be scraped ofT the wire where the taps are placed.
and cach spot tinned with solder, This can be done
as the coil is being wound. The toroid is mounted
directly on §1 by its tap leads, which should be
fairly stiff bus wire, No. 14 or larger. The switch
has several unused terminals, and these serve as tie
points for mounting the toroid. Wires can then be
run from the tie points to the appropriate switch
lugs for proper indexing. A 4-inch-long ceramic
pillar serves as a mounting point for the plate
blocking capacitor, and for one end of /.1.

The input transtormer, T7p. uses two small
Amidon toroid cores, stacked. Before winding the
transformer place a narrow strip of masking tape
around the outer perimeter of the cores to hold
them together. Alternatively, the cores can be
cemented together with epoxy glue. Two cores
were used for 71 to assure adequate power-
handling capability.

TABLE |

Driving Power Cutpur Power

(watts) (3504 MHz=) (21 MHz)
1.5 22 19
2 25 225
5 42 37
8 60 54
15 70 63
20 90 80
22 130 115
25 175 157

This chart shows the ¢f output power
obtained from the linear amphifier at various
driving-power levels. The tank circuit was
tuned for maximum output. Part of the
driving power is represented in the power-
output figures given here.

April 1970

Using the Amplifier

Table | shows the amount of power output that
can be expected with several values of driving
power. No more than 25 watts of drive should be
used if damage to the tube is to be prevented. It
can be seen that even a small exciter of 1.5 walts
output will drive this amplifier. Tests were made
with the QRP B0-40 solid-state rigd as an exciter,
Power output from the linear amplifier was 22
waltls, a worthwhile increase indeed.

With drive applied at Jy tune Cy for a dip in
lamp brilliance at /1. Adjust Ca for the desired
amount of loading. Best efficiency will occur with
moderate coupling to the load. During cw opera-
tion the amplificr can be tuned for maximum
power output as indicated on an SWR meter or rf
ammeter. For ssb use, couple the amplifier rather
tightly 10 the load for best signal quality. Ca2
should be adjusted until the dip in plate current is

no greater than 10 or 15 mA. 057 |

Pacific Division Director WEZRJ explains Oscar
circuits to Fremont High School Bandjammers pres-
ident WAGBXH and WBEDSV. The club has been
active with all Oscars, helping at Oscar HQ, and op-
erating their own tracking station,
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NOW —DIRECT TO THE AMATEUR
SPECTRONICS OFFERS THE HIGHEST QUALITY
PRE-WIRED EQUIPMENT BELOW KIT PRICES.

[A] FTdx560 TRANSCEIVER

Successor to the widely acclaimed FTdx400 Trans-
ceiver, the new FTdx560 features maximum input
power of 560 watts PEP in SSB mode and still
maintains 4uv receiver sensitivity. Utilizes dou-
bie conversion tunable L.F. system resulting in
drift free operation and maximum image rejec-
tion. Velvet smooth planetary dial gearing pro-
vides accurate frequency readings to less than
500 Hz. Twenty tubes and forty-two silicon semi-
conductors make up the complement of devices
used in the FTdx560 Transceiver,
SPECIFICATIONS:

Maximum input: 560 W.PEP SSB, 500 W CW,
Sensitivity: 0.5 uv, S/N 20 db. Selectivity: 2.3
KHz (6db down), 3.7 KHz (60 db down). Carrier
suppression: More than 40 db down. Sideband
Suppression: More than 50 db down at 1 KHz.
Frequency range: 3.5 to 4, 7 to 7.5, 14 to 14.5,
21 to 21.5, 28 to 30 (megahertz). Frequency
stability: Less than 100 Hz drift in any 30 minute
period after warm-up. Weight 45 pounds.

Only $449.95

SP-560 SPEAKER

Companion speaker for the FTdx560, specially
designed for superb voice quality, finished in
matching blue-gray color. Only $19.95

NOT SHOWN:
FV-400S External VFO — $99.95
FLdx2000 Linear Amplifier — $229.95

COST COMPARISON CHART

#

FTdx560 | $449.95

Built-in AC Power Supply | No charge
Built-in WWV 10 MHz Band | No charge
25 and 100 KHz Calibrators No charge
VOX No charge
Clarifier No charge
Break-in CW with Sidetone No charge
1 KHz Readout No charge
Selectable SSB No charge
One Year Warranty No charge

R COST $449.95

Order direct from your nearest
Spectronics Sales and Service Center

SPECTRONICS WEST

BOX 338 = LAKEWOOD, CALIF. 90714

SPECTRONICS EAST

BOX 1457 = STOW, OHIO 44224

100 February 2020



Celebrating Our Legacy

Radio Evolution

| have been fascinated by electronics
since my folks got me a crystal radio
kit one Christmas. | became licensed
in 1969 as a Technician and began
by using an old Lafayette 6-meter rig,
but lack of activity moved me toward
the HF bands and CW. | used some
borrowed QRP rigs to work a decent
amount of domestic contacts and a
few DX contacts in the Novice HF
bands, but really wanted to work
20-meter phone!

In the early '80s, | got my first “real”
rig, a used Yaesu FT-101. | loved it,
but as | listened to all the SSB
activity, | couldn’t stand it anymore,
so | got a RadioShack Morse code
practice record (I still have it!) and
got up to 15 WPM. | took the 13
WPM test in Reno, Nevada and
finally had my General-class license.
Look out, 20 meters! When the sun-
spots were hot, | could work the
world with that rig.

As time marched on, | eventually
upgraded to an lcom IC-718, and
most recently to an lcom |C-7300. |
still miss the days of big tube radios
but recognize the amazing capabili-
ties and comparative low cost of the
modern rigs.

As a working electrical engineer for
many years, | embrace the changes
and the technology, but still have
some nostalgic memories of the
older equipment, which is, | suppose,
why | have a few tube rigs sitting
around in my shop!

Dave Telling, KI7TWT
Carson City, Nevada

Covert Apartment Antenna
As a college student in 1968, | built
my own rock-bound, two-tube trans-
mitter from a plan in QST or The
ARRL Handbook by feeding a long
wire running about 5 W on 80 and
40 meters. The receiver was a
Hammarlund HQ-110.

We lived in a two-story
apartment building with
external antennas for-
bidden. | unwound an old
speaker magnet, prob-

ably #30 or #32 enam-

eled wire, fed it out of the
back window, and

attached it to the eave of

the building for around

100 feet — it worked.

There was not a lot of

time for contacts, but |

looked at the logbook
recently and found a sur-
prising number.

Raymond Harrill, WAS5GSC
Little Rock, Arkansas

Celebrating 73
Years as a Ham

| have been a ham for
over 50 years. | became
a ham because of my
uncle John, W8ZXP, who
was first licensed in 1947 and, as far
as | know, has been active for all
these years. He celebrated his 101st
birthday in September 2019. At the
Royal Palms Retirement Centre in
Port Charlotte, Florida, he has a
ham’s dream setup — an antenna
farm. | believe there are six to eight
different antennas, some commercial
and some homebrew.

Bill, K8IDT; Jack, KBUYC, and John, W8ZXP (seated).

When my uncle was newly married
and living in the apartment above my
grandparents’ house, he asked my
grandfather if he could put up a tower
on his small Cleveland city lot. My
grandfather, who was very strict, said

b

absolutely not! Eventually my grand-
mother ruled against him and my
uncle was able to hand-construct his
tower from 2-foot sections of
aluminum.

Jack Magar, KBUYC
Millsboro, Delaware

Send reminiscences of your early days in radio to “Celebrating Our Legacy,” ARRL, 225 Main St., Newington, CT 06111 or
celebrate@arrl.org. Submissions selected for publication will be edited for space and clarity. Material published in “Celebrating
Our Legacy" may also appear in other ARRL media. The publishers of QST assume no responsibility for statements made in this column.
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George J. Misic, KE8RN, ke8rn@comcast.net

Classic Radio

The Hammarlund HQ-110 Receiver

The Hammarlund HQ-110 receiver
entered the ham radio market in
1957 and was sold until 1962. In
1961, the upgraded HQ-110A
became available and was manufac-
tured until 1969 (see the lead photo).
The Hammarlund HQ-110 family of
ham band receivers were of good
quality, but were often thought to be
poor receivers because they shared
a cabinet with the mediocre Ham-
marlund HQ-100 and HQ-100A,
introduced in 1956. Hammarlund
sold the larger and more expensive
HQ-170, HQ-170A, and HQ-170A-
VHF receivers from 1958 to 1967.

Specifications

The receiver weighed about 30
pounds and was 16.2 inches wide,
9% inches high, and 9.2 inches deep,

excluding the knobs, fittings, and feet.

All the Hammarlund HQ receivers
(besides the HQ-215) shared a
common look. The HQ family had
two tuning dials, an S-meter that was
often in the center, and an optional
clock in the left corner (see Figure 1).
Below the dials were two large
knobs, one of which was the main
tuning knob. On general-coverage
receivers, the left dial was the gen-
eral-coverage dial and the right dial
was the ham bandspread. The right
knob was the function switch on the
HQ-110 family of receivers.

The HQ-110 receivers were dual
conversion with a first intermediate
frequency (IF) of 3045 kHz and a
second IF of 455 kHz. The receiver
was single conversion on 80/75 and
160 meters, using only the 455 kHz
IF. The HQ-110 and HQ-110A cov-
ered 160 to 6 meters without the
WARC bands and the HQ-110A-
VHF added the 2-meter band.
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Circuit Designs

The HQ-110 and HQ-110A were
similar in design and used the same
tubes. The HQ-110 line of receivers
were not designed like the under-
performing HQ-100 and HQ-100A,
but were much more similar to the
larger Hammarlund HQ-145 and
HQ-145A dual-conversion, general-
coverage receivers.

All the HQ-110s used a type 6BZ6
pentode tube as the RF amplifier. A
6BEG6 pentagrid converter was used
as the first mixer, with a separate
6C4 triode as the tuneable first-
conversion oscillator. A second 6BE6
was used as the second mixer, which
was also the oscillator for the conver-
sion to 455 kHz from 3045 kHz. A
6BA6 pentode was used as the first
IF amplifier at 455 kHz, and a 6AZ8
pentode as the second IF and the
beat-frequency oscillator (BFO).

The BFO was separate from the
Q-muiltiplier circuit, unlike in the

i
o
) ///
/ ﬂ;/ 7 W

The Hammariund
HQ-110A. [Markus Hansen,
VE7CA, photo]

HQ-100. The Q multiplier operated at
455 kHz and used a 12AX7 tube. A
6BJ7 served as the diode detector,
automatic noise limiter (ANL), and
automatic gain control (AGC) diode.
A common 6AQ5 was used in the
audio output stage, providing about

1 W of audio powertoa 3.2 Q
external speaker.

The AGC and ANL built into the
HQ-110 receivers only operated
when receiving AM signals. The
HQ-110 receivers did not include a
product detector for better perfor-
mance on SSB and CW. The similar
but larger general-coverage HQ-145
and HQ-145A also did not have
product detectors. For $100 more,
the ham band HQ-170/170A and the
general coverage HQ-180/180A
were supplied with product detectors
and variable speed AGC on SSB
and CW. The HQ-110 family did have
an RF gain control with a very wide



.....

range that allowed SSB and CW to
be well received by setting the RF
gain low enough to avoid distortion.

Power Supply

All the HQ-110 type receivers used
a 5U4GB vacuum tube as the B+
rectifier. The HQ-110A did not move
to solid-state silicon diodes when
advancing to the later model
upgraded A versions like the
HQ-145, HQ-170, and HQ-180 did
when becoming the HQ-145A,
HQ-170A, and HQ-180A. All models
except the HQ-200 used gas-filled
voltage regulator tubes. The HQ-
110s used a 0B2 regulator tube, reg-
ulating at about 108 V dc.

Options and Accessories

None of the Hammarlund commu-
nication receivers had built-in
speakers, so the company sold two
speakers with similar styling to be
used with all receivers mentioned.
The S-100 speaker was the smaller
of the two, and the S-200 was larger.
All speakers and outputs were rated
at 3.2 or 4 Q, but worked fine with
3.2 to 8 Q2 speakers. All receivers
had a -inch monophonic phone
jack. Most were located on the rear
panel and muted the speaker when
the headphone plug was inserted.
All had provisions to mute the
receivers when an amateur station
was transmitting.

Clocks were also an option for many
models of Hammarlund receivers. In
general, a 12-hour clock was sup-
plied with the original offerings and
24-hour clocks were supplied for the
“A” models. The clock could actually
be set to turn on the receiver before
the operator planned to use it, thus
allowing the unit to fully warm up and
minimizing the amount of frequency
drift the user had to deal with. A fac-
tory-supplied clock added a “C” to
the model number, but owners could
also purchase and install the clock
on their own.

For units sold in areas where the ac
power voltage was 220 — 240V ac,
Hammarlund marketed a version that
could operate from 110 — 120V ac or
220 — 240V ac. These radios fea-
tured an added “E” on the model
number to signify provisions for
export power. The Hammarlund
HQ-110 family all came with built-in
100 kHz crystal calibrators.

The HQ-110A and
110A-VHF

The HQ-110A gained a dial scale for
use with a 2-meter converter that
had a 6-meter output. The converter
built into the HQ-110A-VHF used
four RCA 6DS4 Nuvistor triode
tubes. The HQ-110A also gained a
separate antenna input for 6 meters
that was separate from the input for

Figure 1 — A front view of the
Hammarlund HQ-110A (note the
space in the upper left corner for

an optional clock). [Markus
Hansen, VE7C

photo]

160 to 10 meters. The separate
6-meter antenna input was a very big
plus, as a different antenna was vir-
tually always used for 6 meters rather
than the other bands.

A 6-meter preamplifier was also pro-
vided in the HQ-110A-VHF using two
6DS4 Nuvistor tubes. The separate
input for the 6-meter antenna aided
Hammarlund in adding the 2-meter
converter and 6-meter preamplifier.
To select the 2-meter converter, the
receiver was set up for 6-meter
reception. The 2-meter converter was
selected by pulling out the RF gain
control. Relays put it in front of the
6-meter input and a separate 2-meter
antenna input fed the converter.

1960s Competitors

Drake started in the receiver business
in 1957 with their 1A receiver,
designed for SSB and CW operation
rather than AM. The Drake receivers
moved on to the 2A, the well-known
2B, and the 2C while the Hammarlund
HQ-110 family was on the market. The
Hammarlund HQ-110 family covered
160 and 6 meters with the option for

2 meters, which the Drake receivers
did not. The Drake receivers used a
crystal-controlled, first-conversion,
tuneable IF plus product detectors,
which really boosted the SSB and CW
operation while improving stability and
frequency readout.

By picking up on advances made by
Collins Radio, in 1963 Heathkit man-
aged to pull ahead of Hammarlund,
Hallicrafters, National Radio Company,
and RME (Radio Manufacturing Engi-
neers) in terms of SSB/CW operation
and frequency readout and stability.
This set the stage for the next decade
of radio manufacturing.
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AI Brogdon, W1AB

100, 50, and 25 Years Ago ok L

February 1920

= The cover artwork shows a ham pounding brass as he transmits a radiogram.

= The editorial discusses “Reducing ‘Legitimate’ Interference.”

= Edwin Armstrong presents “A New Method for the Reception of Weak Signals at
Short Wave Lengths”

= Sumner B. Young discusses “Spark Coil Transmitter Design.”

= “Traffic Rules and Regulations of the ARRL” explains proper traffic-handling tech-
niques to the new operator.

= In “Speaking of Grounds,” H.E. Rawson shares tips on how to get the best possible
station ground.

= The “Amateur Radio Stations” column looks at 2PL this month, who offers some of
his “splendid” ideas.

February 1970

= The cover photo shows W2GB and W8JDV looking over some old-time radio gear
at a recent Antique Wireless Association convention.

= The editorial discusses the hazards and safety measures involved with installing
antenna towers.

= A E. Schwaneke, WOGS, presents a wealth of good information on “Equipment
Modification for the Blind”

= Larry Walrod, VE7BRK, describes how he built “A Sturdy 80-Foot Mast”

= Lew McCoy, W1ICP, explains “How to Wind Your Own Power Transformer.”

= O.G. Villard, WBQYT; C.R. Graf, W5LFM, and J.M. Lomasney, WABNIL, look again
at the phenomenon of long-delayed echoes of radio signals, in “There Is No Such
Thing As A Long-Delayed Echo AR

= Robert Stoffels offers Part 4 of “Let’s Talk Transistors.”

= Albert Kahn, K4FW, reviews some unsolved mysteries of ham radio (when
things do not go as planned) and explains “Witchcraft, Goblins, Hexes, and
Gremlins.”

February 1995

= The cover photo shows Fred Cady, KE7X, checking the antennas of the W7LR
repeater in the snow, high atop Montana’s Eaglehead Mountain.

= The editorial, “Going Once...," presents recent FCC actions in the auctioning of
spectrum near 900 MHz for narrowband Personal Communication Service (PCS)
use, which brought in billions of dollars to the US Treasury.

= Darrel Emerson, AA7FV/G3SYS, gives a fascinating report on “Radio Observa-

tions of Two Solar Eclipses” A8 @ Eﬂ"
= “Hams at the New York City Marathon,” reports that in 1994, 400 hams provided aeAlad enitioh So
communication support for the event.
= Floyd Koontz, WA2WVL, describes a simple receiving antenna for 80- and PUBLIC SERVICE
160-meter DXing, in “Is this Ewe for You?” 2L
= Jerry Hall, K1TD, discusses “Interpreting QSTs New Propagation Charts for Low eedpestmtomd
Power and Low Antennas.’ S

= Gil McElroy, VE1PKD, takes readers back to olden times, in “Remembering Hugo
Gernsback”

= Jeff Reinhardt, KM6lI, talks about the conversion of a former postal van into a ham
radio emergency communications van, in “A Van for All Reasons.”

= Jack Columbus, VE1XT, shares his experiences in England, in “A Ham'’s Tour of
London.”

= Paul Danzer, N1ll, reminds readers of the dangers present when there is a “Baby
in the Shack!” He offers good suggestions on how to avoid potentially dangerous
practices.
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Silent Keys Administrator, sk@arrl.org

Silent Keys

It is with deep regret that we record the passing of these radio amateurs:

KAIAQP  Kenadek, Richard D, West Millbury, MA
WICCL  Edwards, RobertK,

South Yarmouth, MA
KzZ1D Brevik, Dennis J,, Middeborough, MA
KIDKX  Skrzypczak, Bemard, Barre, MA
KI1INX Woods, Nonmen E, Jr,, Folk Gity, FL.
KDY Birch, Demnis J,, Medway, MA
N1JRV Chenard, Nepoleon S, Novelk, CT
WILBC  Coursey, Loyd B, Marietta, GA
WKIM Howard, George A, Jr,

Ansonia, CT
AG10 Crawford, Bdon E, Sr., Curberland, R
*KIRES  Williamson, Peter C, Augusta, VE
WITQW  Rothman, Robert H, Providernce, Rl
*WIUNT Russo, Philip A, Velrose, MA
NIURO  Rogers, Richard B, Unionville, CT

$KA2ANX  Tolbert, James H, Knawville, TN

N2OCR  Rabey, Charles D, Jacksonwille, FL
¢N20Q  Newman, Kemeth Duaing,

West Deptford, NJ
*K2DBE  Nichols, WiliamC.,, Carmel, NY
*WA2DIH Swartz, David J., Baldwinsville, NY
*KC2FRK  Feury, Reter T, Bound Brook, NJ
N2GRQ  Franco, Jose R, Corong, NY
KaUC Dawson, Daniel K, Jr., Leesburg, FL
KD2JRV  Kuzmicki, Robert P, Spencerport, NY
N2KUR  Carman, Foster H, Ballston Lake, NY
KC2KYN  Maeder, Dolores E., San Benito, TX
NaLYV Mangano, Dominidk, Grand Rapids, M
KD2OTM  Baumgras, Edwerd F, Baldwinsville, NY
NeRID Gubbins, Douglas, New Bexlin, NY
K2V Reeder, GeorgeT, Jr, MdVimwuille, OR
WA2VIY  Lazarus, Lester, HoHo-Kus, NJ
NAVUG  Schuman, Wiliam S, Hopatoong, NJ
*K3CFA  Acker, CalF, Fetton, DE
K3CTO  Dean, Chuck N, Colurbia, VD

WB3CWW  Geiselman, David A,
North Huntingdon, PA

#N3CXY  Ibaugh, Sharon G.“Shari)’ Landisville, PA
W3DAD  Arber, Kevin, Savage, VD
N3KGC  Hillman, Ronald W, Lake Toanship, PA

* KAAVIVM Austin, Bwood H, Hamisburg, PA

*K30OF Gardenhour, HarddR,
A

K3RYZ Hoover, Ronald L, Allentoan, PA
KZ3V Smith, Qifford B, York, PA
KX4AU Badgett, Dalmer Michell,

Greensboro, NC
NCBO  Lowman, Robert W, Aorence, SC
KWVACSH  Howell, Adrian, Smithfield, NC
NCUVN  Shelton, JamesH, Chesapeake, VA
KQMDC  Walker, Ed, Mount Pleasant, SC
KK4DD  Brown, Thomes H., Gadsden, AL
W4EB Shawver, Carl D, Tanpa, FL
KEGZD MacDonnell, Steve M, Spencer, TN
WUHKY  Setzler, Joon M, Hidkory, NC
KMAHND  Lee, WilliamL., Pensacola, AL
K4HOA  Gaver, Frark E, Herry VA
*WAHWF  Whitten, George A, Eden, NC
¢K4ES  Zimmerman, Raph K'Zm’

Lake Sevens, WA
WAIHR Glancy, Rodney K., Lexington, KY
$WALFP  Andrus, Paul F, Penney Farms, FL
KaLJA Prewitt, Randall B, Monroe, LA
WMILXK  Cheatwood, Wiliam K., Montgomery, AL
¢KAMGP  Patrick, Charles R, Clarksville, TN
WIMLU  Upchurch, Mcheel L, Raleigh, NC

KFANIS  Wentzel, Seth P, Princeton, NC
VANX  Smith, Rephael F, Il Nashville, TN
WAMNRA  Moody, Jon R, Fuquay-Varina, NC
KK4OIH  Strickland, Tommy E, Sims, NC
KK4000  Kulow, Nancy, Cary, NC
KO4PD  Finch, Donald R, Trinity, NC
WAPIL  Hauser, RaphF, Jr, Fort Myers, FL
¢N4PN  Newberry, Pau H, Jr, Mecon, GA
SR Rinaldo, Pau L, Fairfax, VA
KI4SBL  Freeman, Robert A, Cumming, GA
VWATKD  Wingfield, John D, Mecon, GA
KCAWOQ Gross, Jeny L, Evansville, IN
VAYTC  Forrester, RayW, Sr., Rainbow Gy, AL
KMAYUL  Hondurski, John A, Lake Wales, AL
WECVE  Harwood, Ed D, Ardmore, OK
KDY Stailey, Ron J., Famington, NMI
NBDLL Brumley, Carman M, Huntsville, TX
KCSOTN  Hughes, Lee H, Lubbodk, TX
WASFDJ  Eubanks, \erlon R, S, Windom, TX
WSGNF  Nelson, Pau C, Ames, IA
#K5IQJ  Inks, Mdde R, Gatesville, TX
*WSNF  Lockerd, Ben G, Fort Smith, AR
WASNRG  Stockholm, C Jemy, Beaurmont, TX
KC5VJU  Burnett, James L, Tatum N
WEVXG  Lovell, Odus W, Jr., Joelton, TN
K5YAA Chouinard, Geradd J., Caremore, OK
KVBZA  Westberry, Crarles H, Columbus, MS
W8ARM  Melcher, Atton R, Clovis, CA
KeAV Robinson, Jemy, Los Angeles, CA
KEGBQC  Davis, Lowell “Buzz,’ Soiveng, CA
NaBRR  Franke, Gerry G, Paso Robles, CA
WBGCYT Kantor, BianH, San Dego, CA
KEDME ~ Gunn, Rufner B, Ill, RoVista, CA
®KBDYT  Cross, WiliamL., Oroville, CA
WeDZ2VI  Christensen, DoraldE,

Senta Rosa, CA
NeGIP Redding, Henry, Orange, CA
KeHNZ  Ruddock, Kenneth A, SanJose, CA
NelBl Coven, Oybyl C, Cold Bar, WA
NoKW Miller, Charles N, Seattie, WA
KeRFB  Van Zeyl, Edward D, Yucaipa, CA
NeRWJ  Jervis, Hichard W, La Quinta, CA
KFeRXB  Phelps, Paul L, Roint Reyes Station, CA
KBBUNC  Reid, DenW, Sait Lake Gity, UT
WB7CJU  Springfield, JomnJ., Candliton, TX
¢KB7DD  Dallon, Dale R, Maricopa, AZ
AB/HR  Greenhalgh, Demis R, Wilford, ID
KN7M Cross, Mymal., Mesa, AZ
VWN7M Attwell, Roger J., Everett, WA
KC7VMDN  Sim, Fred A, Bountiful, UT
KB/NLA  Thurman, Mchae! D, Wendell, NC
®KL7NO  Noe, Albert, Fairbanks, AK
KB7ORF  McClain, Hot L, Pinehurst, ID
W/THT  Casey, Pau H, LaQuinta, CA
#W/THY Hartung, JohnW, Washington, UT
WA7TWV  Jenkins, Richard S, Springfield, OR
NZVEY  Hesse, Eugene G, Coldwater, M
K7ZVIV  Duncan, Wlliam C, Fortland, OR
®NE7W  Lindsay, AllanW, Sparks, NV
KBAPD  Brown, A Doug, Frankiin, W
KC8BAR  McDowell, JoonW, Reed City, M
WBSBUT Lahmann, WilliamJ., Venice, A
WBCAVI  Washburn, Carmen A, "Bz

Sagnaw M
*WDBOQS Knight, Joyce R, Fremont, OH
KBCZG  Linley, RaphW, Mdand, M
KASDAL  Quinlan, Patrick Robert, Carton, OH

Rucker, John S, Clendenin, VW
*KABGYQ Lavrich, James H, East Windsor, NJ

WASTPP  Ingraham, Richard E., Mentor, OH
KDBTR  Colestock, Robert L, Bay City, M
K8TSB  Selders, Kenneth, Bkins, VW
KDBYSL  Klint, WiliamE, Tipp City, OH
NOBAL Mansfield, Ganelt E., Princeavillg, IL
KCIDC  Stucker, James A, Tomball, TX
KESIN Remling, Ronald R, Sheboygan, W
*KHKHZ Ashley, Jack L, Lake Wdles, FL
KAKOG  Grimm, Bennie L, Avilla, IN
WOVRK  Kubik, Felix, Jr,, Bvergreen Park IL
WONUJD  Strandlund, DojeV, Coumbia Gty IN
KORAG  Gerber, Rahard A, Indiangpdiis, IN
NOVBA  Pagenkopf, Donad R, Kronerwetter, W
K92WH  Palambo, Robert, St. George, UT
*NCBIQ  Johnson, Ned A, Kansas Gity, MO
$KQICA  Kidd, Eugene D, St Louis, MO
WBZESV  Beck, Martin O, Wichita, KS
$WOGBM  Mattox, Gilbert B, Omeha, NE
KCJBL  Barnes, Sidney E, Longmont, CO
WauT Toscano, John P, New Braunfels, TX
KOG  Green, Byron“Les’ Macdenny, AL
KOND  Storer, Freddy A, Offerle, KS
WAOVNA  Davisson, Vence K, Rverside, IA
WOVR  Bradley, AubreyJ., "Brad Jr, Wichita, KS
N2CBY  Smith, JohnW, Hutchinson, KS
KD2OTB  Eggers, Wiliaml.,

Marine on Saint Croix, VN
KDOPQG  Miller, Michae! A, Fargo, ND
KOUBK  Reich, Herbert C, Saint Pau, VN
NOXCG  Taylor, Gary L, Kansas Gity, MO
VE3GTH Graham, han E, Belleville, ON, Canada
VASRD  Thompson, Bob, Samia, ON Canada
VABRE  Edge, Robert L, Hamitton, ON, Canada
VE3XID  Dixon, Jamie“Jim’ ON, Canada
VE3XT Unger, Bil, Thunder Bay, ON, Canada
QZ3A Ellermann, Fnn, Renders, Denmark

In the October 2019 QST Silent Key
column, Dean R. Thompson, Athens, AL,
should have been identified as ex-WW®@L.

¢ Life Member, ARRL
* Former call sign

For information on how to list a Silent Key
in QST, please visit www.arrl.org/silent-key-
submission-guidelines.

Note: Silent Key reports must confirm the death
by one of the following means: a copy of a
newspaper obituary notice, a copy of the death
certificate, or a letter from the family lawyer or
the executor. Please be sure to include the ama-
teur's name, address, and call sign. Allow several
months for the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a
friend or relative’s memory, you can designate

it for an existing youth scholarship, the Jesse A.
Bieberman Meritorious Membership Fund, the
Victor C. Clark Youth Incentive Program Fund, or
the General Fund. Contributions to the Foundation
are tax deductible to the extent permitted under
current tax law. Our address is: The ARRL Foun-
dation Inc., 225 Main St., Newington, CT 06111.
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FTDX5000MP Limited | 200w HF + 6M Xcvr

« Internal Power Supply * Two Totally Independent Receivers
« Super Sharp “Roofing” Filters « High Performance Yaesu
Custom- designed 32-bit Floating Point DSP « True Analog
Meter Precision

FTDX3000 | 700w HF + 6M Transceiver

* 100 Watt HF/6 Meters » Large and wide color LCD display «
High Speed Spectrum Scope built-in « 32 bit high speed DSP
/Down Conversion 1st IF

FT-991A | HF/VHF/UHF All ModeTransceiver

Real-time Spectrum Scope with Automatic Scope Control «
Multi-color waterfall display « State of the art 32-bit Digital
Signal Processing System « 3kHz Roofing Filter for enhanced
performance 3.5 Inch Full Color TFT USB Capable « Internal
Automatic Antenna Tuner « High Accuracy TCXO

FTDX101D | HF + 6M Transceiver

*Narrow Band SDR & Direct Sampling SDR » Crystal Roofing
Filters Phenomenal Multi-Signal Receiving Characteristics
* Unparalleled - 70dB Maximum Attenuation VC-Tune « 15
Separate (HAM 10 + GEN 5) Powerful Band Pass Filters » New
Generation Scope Displays 3-Dimensional Spectrum Stream

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

FT-891 | HF+50 MHz All Mode Mobile Transceiver

Rugged Construction in an Ultra Compact Body * Stable 100
Watt Qutput with Efficient Dual Internal Fans « 32-Bit IF DSP
Provides Effective and Optimized QRM Rejection « Large Dot
Matrix LCD Display with Quick Spectrum Scope « USB Port
Allows Connection to a PC with a Single Cable « CAT Control,
PTT/RTTY Control

FT-857D | uitra Compact HF/VHF/UHF

* 100w HF/6M, 50W 2M, 20W UHF « DSP included * 32
color display * 200 mems * Detachable front panel (YSK-857
required)

™o

FT-2980R | Heavy-Duty 80W 2M FM Transceiver

«» Massive heatsink guarantees 80 watts of solid RF power «
Loud 3 watts of audio output for noisy environments * Large
6 digit backlit LCD display for excellent visibility » 200 memory
channels for serious users

FTM-100DR | C4FM FDMA/FM 144/430 MHz Xcvr

» Power Packed System Fusion Transceiver « High Audio
Output Power » Rugged Powerful Transmitter « Integrated 66ch
High Sensitivity GPS » 1200/9600 APRS Data Communications

® RETAIL LOCATIONS ~ Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.COM

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

MILWAUKEE, WI
(800) 558-0411

NEW CASTLE, DE
(800) 644-4476

® FAX - All store locations
® MAIL - All store locations

WWW.HAMRADIO.COM

MOST OF USA!

FTM-400XD | 2m/440 Mobile

= Color display-green, blue, orange, purple, gray * GPS/APRS
« Packet 1200/9600 bd ready * Spectrum scope * Bluetooth «
MicroSD slot « 500 memory per band

FT-70DR C4FM/FM 144/430MHz Xcvr

* System Fusion Compatible « Large Front
Speaker delivers 700 mW of Loud Audio Qutput
» Automatic Mode Select detects C4FM or Fm
Analog and Switches Accordingly « Huge 1,105
Channel Memory Capacity « External DC Jack
for DC Supply and Battery Charging

FT-3DR C4FM/FM 144/430 MHz Xcvr

* High Res Full-Color Touch Screen TFT LCD
Display » Easy Hands-Free Operation w/Built-
In Bluetooth Unit » Built-In High Precision
GPS Antenna « 1200/9600bps APRS Data
Communications » Simultaneous C4FNM/C4FM
Standby « Micro SD Card Slot

FT-65R | 744/430 MHz Transceiver

Compact Commercial Grade Rugged Design
Large Front Speaker Delivers 1W of Powerful
Clear Audio = 5 Watts of Reliable RF Power
Within a compact Body * 3.5-Hour Rapid
Charger Included « Large White LED Flash-
light, Alarm and Quick Home Channel Access

FT-60R | 2m/440 5W HT

«Wide receiver coverage * AM air band receive
» 1000 memory channels w/alpha labels *
Huge LCD display * Rugged die-cast, water
resistant case « NOAA severe weather alert
with alert scan

YAESU

The radio

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

PLANO, TX
(877) 455-8750

ONLINE STORE
WWW.HAMRADIO.COM

*On most orders over $100 in the cantinental US. (Rural locations excluded.) Contact HRO for promation details. Toll-free including Hawaii, Alaska and Canada. All HRO 800-lines can assist you. If the first ine you call is busy, you may call another. Prices, specifications

and descriptions subject to change without notice.



IG-9700 | All Mode Tri-Band Transceiver

* VHF/UHF/1.2GHz e Direct Sampling Now Enters the VHF/UHF
Arena ® 4.3" Touch Screen Color TFT LCD  Real-Time, High-Speed
Spectrum Scope & Waterfall Display ® Smooth Satellite Operation

IC-7851 | HF/50MHz Transceiver

 1.2kHz “Optimum” roofing filter ® New local oscillator design
Improved phase noise ® Improved spectrum scope ® Dual scope
function » Enhanced mouse operation for spectrum scope

IC-7700 | HF/50MHz Transceiver

The Contester's Rig ® HF + 6m operation ® +40dBm ultra high
intercept point « IF DSP, user defined filters » 200W output power
full duty cycle  Digital voice recorder

IG-7610 | HF/50 MHz All Mode Transceiver

« Large 7-inch color display with high resolution real-time spectrum
scope and waterfall » Independent direct sampling receivers
capable of receiving two bands/two modes simultaneously

IG-7300 | HF/50MHz Transceiver

* RF Direct Sampling System ¢ New “IP+" Function ® Class
Leading RMDR and Phase Noise Characteristics ® 15 Discrete
Band-Pass Filters ® Built-In Automatic Antenna Tuner

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

IC-718 | HF Transceiver

© 160-10M** « 100W 12V operation * Simple to use ® CW Keyer
Built-in  One touch band switching  Direct frequency input
VOX Built-in » Band stacking register ® IF shift « 101 memories

IC-R8600 | wideband Software Defined Receiver

* 10 kHz to 3 GHz Super Wideband Coverage * P25, NXDN™,
dPMR™, D-STAR Mode « Large Dot Matrix LCD Display w/
Quick Spectrum Scope = SD Card Slot = Remote Control
Function

IG-7100 | Al Mode Transceiver

* HF/50/144/430/440 MHz Multi-band, Multi-mode, IF DSP
D-STAR DV Mode (Digital Voice + Data)  Intuitive Touch Screen
Interface © Built-in RTTY Functions

IC-2730A | VHF/UHF Dual Band Transceiver

* VHF/VHF, UHF/UHF simultaneous receive ¢ 50 watts of output on
VHF and UHF * Optional VS-3 Bluetooth® headset  Easy-to-See
large white backlight LCD » Controller attachment to the main Unit

IC-2300H | VHF FM Transceiver

* 65W RF Output Power  4.5W Audio Output « MIL-STD 810 G
Specifications ® 207 alphanumeric Memory Channels e Built-in
CTCSS/DTCS Encode/Decode ® DMS

® RETAIL LOCATIONS ~ Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.COM

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

MILWAUKEE, WI
(800) 558-0411

NEW CASTLE, DE
(800) 644-4476

® FAX - All store locations
® MAIL - All store locations

ID-5100A Deluxe
VHF/UHF Dual Band Digital Transceiver

* Analog FM/D-Star DV Mode = SD Card Slot for Voice & Data
Storage ¢ 50W Output on VHF/UHF Bands e Integrated GPS Re-
ceiver « AM Airband Dualwatch

ID-4100A | VHF/UHF Dual Band Digital Xcvr

* Compact, Detachable Controller for Flexible Installation
DV/FM Near Repeater Search Function » Apps for iOS™ and
Android™ devices » Wireless Operation with VS-3 & UT-137
Bluetooth® Headset & Module ® MicroSD Card Slot

IC-V86 | vHF 7W HT

© 7W OutputPower Plus New Antenna Provides 1.5
Times More Coverage ® More Audio, 1500 mW Audio
Output » IP54 & MIL-STD 810G-Rugged Design
Against Dust & Water 19 Hours of Long Lasting
Battery Life » 200 Memory Channels, 1 Call Channel
& 6 Scan Edges

IC-R30 | Digital/Analog Wideband Xcvr

* 100 kHz to 3.3 GHz Super Wideband Coverage
P25 (Phase 1), NXDNTM, dPMRTM, D-STAR Mode
® 2.3" Large LCD Display & Intuitive User Interface
* MicroSD Card Sot for Voice & Data Storage * USB
Charging & PC Connection

ID-51A PLUS2
VHF/UHF D-STAR Portable

* RS-MS1A, free download Android™ application
* New modes for extended D-STAR coverage ¢ ||
Terminal Mode & Access Point Mode allow D-STAR
operation through Internet » DV & FM repeater search |
function » Dplus reflector link commands

O
ICOM

PLANO, TX
(877) 455-8750

ONLINE STORE
WWW.HAMRADIO.COM

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

*“Except 60M Band. ***

assist you, If the first line you call is busy, you may call another. Prices, specifications and descriptions subject to change without notice.

Frequency coverage may vary. Refer to owner's manual for exact specs. *' Optional UX-9100 required. QST FEB 2020. The fcom kogo is @ registered trademark of lcom Inc. ToBl-free including Hawaii, Alaska and Canada. All HRO 800-fines can



*FREE 1 OR

TS-990S | 200W HF + 6M Transceiver

= World's first dual TFT display * 200W output on all bands
* +0.1ppm TCXO ensures both high stability and reduced
power consumption = Triple 32-bit DSP’s dedicated to main/
sub receivers and band scope * Main receiver employs full
down conversion, new mixer & narrow band roofing filters ¢
Third order intercept point (IP3) +40dBm for highest level of
RX performance ( main receiver)

Call For Special Price!

TS-890S | HF/50MHz Transceiver

« Receive performance on a whole other level from narrow
bandwidth roofing filters that only full down conversion
can provide « CW Morse code decode/encode possible with
stand-alone unit « 150dB Blocking dynamic range (BDR) «
Expanded touch operation scope * Kenwood Sky Command?
|| Support * Remote operation achieved without host PC Direct
remote-control function (KNS)

TS-590SG | HF/50MHz Transceiver

* Equipped with 500 Hz/2.7 kHz roofing filter as standard «
ALC derived from TS-990S eliminating spike issues * Antenna
output function (shared with DRV connector) » CW - morse
code decoder function « Improved 1st mixer « New PFB key
with multi-function knob « New split function enabling quick
setting « LED backlight with selectable color tone

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

TM-D710G | 2m/440 Dualband

« V+VN+U/U+U operation « Built-in GPS « Built-in TNC for
APRS & DX-Cluster operation » 50W 2M & UHF = 1,000
memories ¢ Dual receive » Green or amber backlight colors
« Latest APRS firmware w/new features « Sky Command ||
remote functions

Call For Special Price!

TM-V71A | 2M/440 DuaiBand

« High RF output (50W) = Multiple Scan « Dual receive on
same band (VxV, UxU) « Echolink® memory (auto dialer)
Echolink® Sysop mode for node terminal ops « Invertible front
panel = Choice of green/amber for LCD panel » 104 code digital
code squelch « “Five in One" programmable memory « 1000
multifunction memory

Call Now For Your Low Price!

TM-281A | 2 Mtr Mobile

* 65 Watt » 200 Memories « CTCSS/DCS  Mil-Std specs ¢
Hi-quality audio

Cali For Special Low Price!

® RETAIL LOCATIONS ~ Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.COM

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

MILWAUKEE, WI
(800) 558-0411

NEW CASTLE, DE
(800) 644-4476

® FAX - All store locations
® MAIL - All store locations

TS-480SAT/HX | HF + 6M Transceiver

* 480HX 200W HF & 100W 6M (no tuner) » 480SAT 100W HF
& 6M w/AT » Remotable w/front panel/speaker  DSP built-in

Call Now For Low Price!

TH-D72A
2M/440 HT w/extended RX

« 5SWTX, RX 118-524 MHz, VxU, VxV, UxU
* APRS w/built-in 1200/9600 TNC *Built-in
GPS, Built-in USB, digipeater » Echolink®
compatible, *Mil-Spec STD810

Call For Special Low Price!

TH-D74A

2M/220/440 HT w/D-STAR!
* D-STAR compatible « APRS ready w/built
in GPS « Golor weather station information «
Built-in KISS mode TNC ¢ High-performance
DSP voice processing » Standard compati-
bility for Bluetooth

Call For Low Price!

TH-K20A | 2M Handheld

* 2M 5.5W « VOX «CTCSS/DCS/1750 Burst
built-in » Weather alert

Call For Special Low Price!

KENWOQOD

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

PLANO, TX
(877) 455-8750

ONLINE STORE
WWW.HAMRADIO.COM

*0n most orders over $100 in the continental US. (Rural locations excludad.) Contact HRO for promotion details. Toll-free including Hawaii, Alaska and Canada. All HRO 800-fines can assist you. If the first line you call s busy, vou may call another. Prices, specifications

and descriptions subject to change without notice.
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APACHE LABS

ANAN-7000DLE MKIl HF &6M 100W SDR

» Now with Optional i5/47 Integrated PC

* Amazing IMD (-60cB below PEP)

» Open Source Sofiware & Firmware

» Class leading Receiver performance

» True Diversity reception

» OpenHPSDR design made for Hams by Hams

Introducing
the new
RSPdx

The SDRplay RSP FAMILY

THE WORLD’S FAVORITE SDR RECEIVERS

/i5R

INDUSTRIES™

American Built & Reliable

218XATC-PL-(length) RG8x (240UF)
w/PL259 Connectors Each End.
Weather-Proof Heat Shrink Tubing.

* Stranded Center Conductor.

# 05% TC Braid + bonded 100% Foil Shield.

® Very Flexible, Light Weight, and Smaller

than RGSB sizes.
* Non-Contaminating-UV Resistant-Direct

233/2-G4-(length).
# Unique design (Nickel Grommets
4" Spacing) allows for easy attachment
10 a vehicle’s body or truck bed Lo create
a “ground-plane”,
= Good option as a “buss-bar™ in
the shack.,
= 12" wide tinned copper 38x48x8/384
10ga 53 Amps,
® Stocked in 1,57, 3", 5", and 10’ foot
lengths.

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

i
=
—

TEODWVWEFR =N

MA-40
* 40' Tubular Tower
Call For Sale Pricing!

MA-550

* 55" Tubular Tower = Handles
10 sq. ft. at 50 mph * Pleases
neighbors with tubular stream-

e ——]
In
| |

® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.COM

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

MILWAUKEE, WI
(800) 558-0411

(800) 644-4476

® MAIL - All store locations

NEW CASTLE, DE

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

PLANO, TX
(877) 455-8750

ONLINE STORE

Contact HRO for promotion details. Toll-free including Hawaii, Alaska and Canada. All HRQ 800-lines can assist you, If the first line you call is busy, you may call another. Prices, spacifications and descriptions subject to change without notica,

o Continuous SDR coverage from TkHz to 2GHz (NO GAPS!) ¢ lined look
® All RSPs can recelive, monitor and record up to 10MHz r—1 i i
spectrum at a time (up to 10MHz of visualization) ca” FOf sa,e Pncing'
® Introducing the new RSPdx for enhanced MF/LF performance _— & ?.=
® Integrated scanner in SDRuno for all RSPs E 1 ;1” ,Ustgwe's smgs,e:ozyltmck’ ’v:
® RSPduo can simultaneously receive on 2 totally independent - relgh arges adaiuonal. :—
2MHz spectrum windows, anywhere between 1kHz & 2GHz ’_A
® Diversity tuning in SDRuno for dual tuner RSPduo giving | ’v‘
enhanced signal capture or extra noise reduction options - :
® Downloadable SD Card image for use with Raspberry Pi3 & 4 ’A
. y ic range for gi pti iti "‘A
® Built-in High performance Front-end Filters ) VA
® Use as a stand-al g 1 g! , or as a high 5,
resolution Panadapter b, ’A
® SDRuno Windows SDR software provided free-of-charge ﬁ
@ The perfect gift for newcomers & returners to the radio hobby “—455 H
@ Calibrated S meter/RF power & SNR measurement with SDRuno ¢ - -3—-
o Ol riestks a comniidnt and s arkenira + 55'freestanding crank-up « Handles 18 sg. ft. @ 50 |_b$<
® Backed by large and growing SDR receiver user community mph *No gUymg_ rgqu|red . Ext!a-st.rength construc- ’A
SDRplay.com tion » Can add raising and motor drive accessory * ‘iﬁ‘
) ' Towers rated to EIA specifications = Other models i
available at great prices!
(((.))) ZUMspot is an advanced radio module kit.
- & When paired with a Raspberry Pi and the
Z U M t klt MMDVM software it becomes a small and
Spo efficient multi-mode digital hotspot.
* Supports D-STAR, DMR, System Fusion, P-25 and NXDN
+ Open source software (MMDVM) and hardware design
+ Onboard LEDs to show status (Tx, Rx, Mode)
« 1.3inch OLED screen
+ Mounts cleanly on all current Raspberry Pi's including Pi Zero
The ZUMspot Kit Package Includes:
= ZUMspot RPi UHF board and antenna fully assembled and
tested
« PiZero WH (Wireless With Header Installed)
* Nylon standoffs
+ Pre-imaged 16 GB MicroSD card with Pi-Star software
g * 1Year warranty
()
ZUM RadiO Available exclusively from all HRO locations!
® RETAIL LOCATIONS ~ Store hours 10:00AM - 5:30PM - Closed Sunday HRO is famil d and
® FAX - All store locations Is tTamily owneda an

operated by active hams!

WWW.HAMRADIO.COM




World's Largest Printed Directory

of Repeater Systems!

2020 Edition

The ARRL Repeater Directory
includes “crowdsourced” listings
contributed by users, repeater
owners, and volunteer frequency
coordinators. This means more
listings, updated more often.

N Updated! 28,000+ listings.

Call Sign-

q amateur Radio
rﬂ

W Listings for US and Canada,
organized by state/province, city,
and operating mode.

B Digital repeaters including FM,
FUSION, D-STAR, DMR, NXDN,
and P25 systems.

B VHF/UHF and microwave band
plans included.

B Spiral “lay flat” binding (size:6"x 9").

B Public service volunteers: include
this printed directory with your
emergency ‘go kit.’

B Make it yours! Cover includes
space to personalize your directory.

The ARRL Repeater Directory
ARRL Item No. 1267
Only $19.95

RFinder— The Worldwide Repeater Directory... Available Separately
RFinder is a web and app-based directory of Amateur Radio repeaters worldwide. E E
B Get online access to |isting§ for 55,000+ repeaters in 175+ countries. RFinder is integrated v ey
((( ))) (s AT [ @ with EchoLink®on Android ™ and iOS. Includes access to the directory from the apps, : 5&5
Online Repeater RT Systems, CHIRP, web.rfinder.net, routes.rfinder.net, and a growing list of third party [=]
BUCHCLEC LU applications that use repeater datal

Subscribe.RFinder.net

A

’ The national association for
9 ARRI ADIO® www.arrl.org/shop
‘ AMATEUR RADIO Toll-Free US 888-277-5289,
or elsewhere +1-860-594-0355



I C O Mﬁ FIRST IN TECHNOLOGY
Be Active: 1IC—-705

Your New Partner for Field Operations

HF/50/144/430 MHz All Mode, with D-Star DV
RF Direct Sampling System
Real-Time Spectrum Scope and Waterfall Display
Large Touch Screen Color Display
Compact and nghtwelght DeS|gn s
\

. BP-272 Battery Packo DC m@mmxm»fi pply

Maximum Output ow 10.W. ( V.DC), 5 272)

Bluetooth® and Wireless LAN Capabilities
FuII Equ:pped D-STAR Functions
' : ac pac k, LC-1927 |dealfogEielc

. (@]
— o JCOML HENHEUHE AL NCDETRANSCEIVER IC-705 @3, .
TWIN PBT @ :a ] g 5:13 s © MULTI @R
/ % PSE (FiLZ7 PAMPT MN NB NR AGC-M RIT 27N —
€S | 7 U 70 50

B rower

BK IN_ |
VOX  CALL |
\

X 7es 790 792 o Y ,
— <1> EDGE HOLD CENT/FIX EXPD/SET -

— / A ¢
e v D-STAR

AF/RF/SQL

MENU FUNCTION M.SCOPE QUICK EXIT

HF/50/144/430 MHz <SSB/CW/RTTY/AM/FM/DV> 10 W TRANSCEIVER

New. |C—70S comingSsoon

f ¥ in ™ (O WWW.ICOMAMERICA.COM For the love of ham

©2020 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. All other trademark remain the property of their respective owners.

All specifications are subject to change without notice or obligation. 31358

As of Jan. 2020 this device has not been approved by the Federal Communications Commission. This device may not be sold or leased, or be offered for sale or
lease, until approval of the FCC has been obtained.




: Radlo Programmlng Made Soo00 Easy

= i -

Easy Editing Includes:

Auto fill for many details.
u Calculations (offset frequency,
offset direction, etc) are
done for you.
w Allowable values match those
of your radio.

Your radio does more than just
memories. So does this software.

m Explore all your radio can do hy seeing the
features on the computer screen.
w Options you struggle to set from the face of the radio

417 ﬁ]iique radio Programmers...

Check for your radio model at:
L www.rtsystems.com

can be set up and saved in the Programmer, then
easily transferred to the radio.

: Avallable from RT Systems or Your Local Radio Dealer
;b" - 800-476-0719 | www.rtsystems.com:

Personal Assistance Mon.-Fri., 8:00-5:00 Mountain Time Sat. by Appomtment‘ n
a7
e Mosley “Shorty 40”

A”TENNAS The SF-402-A is a heavy duty,
...built to last! smaller 2 element for 40 meters!
SMALLER In Size - BIG in Performance!

SF-402-A
“NO MEASURING\-
* PRE-DRILLED
* COLOR CODED

/
* 2 YEAR WARRANTY gﬁﬂ#
* 14 FOOT BOOM N

* LESS THAN 48 LBS. ASSEMBLED

Call 800-325-4016

to REQUEST A CATALOG or E-mail from our Website
www.mosley-electronics.com

AIRCRAFT GRADE ALUMINUM
ELEMENTS & BOOMS and
STAINLESS STEEL HARDWARE

fSTRONG!

AVERAGE IN USE
LIFE OF 27+ YEARS
WITHOUT MAINTENANCE

FIND MORE Mosley designs at

and Tech Expo

sat. Mat. 14, 2020

Sponseored by the Cherryville
Repeater Association I

l Indoors at North Hunterdon IIS
= 1445 RtL. 31. Clinton (Annandale),

30"‘ -7
Vendors 6 3 rs. 8 AM
Talk-in: 147.375, +0. 600, PL 151.4

Details and Reglstratlon at
www.qsl.net/w2cra

. oo ]
Snecial lmerests -
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SYSTEMS .

POCKET

All the
information
you'll ever need

is right at your
fingertips!

omas J. Gloyey

This handy pocket-sized guide features
tables, charts, drawings, lists, and formulas
especially useful for radio amateurs,
contractors, students, travelers, electronics
hobbyists, craftspeople, and engineers and
technicians in virtually every field.
Embossed with ARRL’s logo and logotype
—making this a particularly special edition.

ARRL Item No. 1148
Only $12.95*

“plus shipping and handling

ARRL R.MTTEUR RADIO°

www.arrl org/shop

QST 2/2020



Available from ARRL —
the exclusive US distributor!

The Secret

Wireless War

The Story of

MI6 Communications
1939-1945 ¢
Softcover Edition

“There never was,
in the whole
history of wireless,
a bigger role for
the amateur
wireless
enthusiast.”

—author
Geoffrey Pidgeon

Possibly the most important UK
wireless traffic in World War Il was
handled by a unit formed in 1938 as
part of the communications division of
Britain’s Secret Intelligence Services
(SIS). The Secret Wireless War offers
a history of the SIS, its growing use of
wireless in the 1930’s, its involvement
in the dissemination by wireless of
Enigma (Ultra) intelligence, and a whole
range of secret uses of wireless as part
of the successful prosecution of the war.
The Secret Wireless War documents
the personal tales of those who were
part of this most secret of units,

and events that helped to win the

war: secret agents abroad, wireless
operators handling “Ultra” and agent'’s
traffic, wireless engineers, interceptors,
and administrators; the story of
Churchill's personal wireless operator,;
a fleet of 70+ Packard motor cars and
converted Dodge ambulances used

as mobile wireless stations; and hams
listening to the Abwehr (German secret
service) and the Gestapo.

An extraordinary story that includes
hams among those patriots that
undoubtedly helped the allied war effort.
194 illustrations including pictures

of secret agent’s wireless sets! 422
pages, high-quality paper, paperback.

The Secret
Wireless War

ARRL Item No. 0262
Only $39.95*

*plus shipping and handling

/,‘.\

I i;\ ARRL AVATEGR RADIO*

‘ '/3 www.arrl.org/shop

QST 2/2020

ERPERT LINEARS

America uc

Expertlinears@Att.net

Expertlinears.com

Distributor for the Americas

Fully Automated Solid State Linear
Power Amplifiers

Most Technologically Advanced in the World!

Expert 2K-FA

Expert 1.3K-FA

Expert 1.5K-FA
Expert 1.5K FA Product Review Nov 2019 QST

Superior Operating Capabilities

Built In Power Supply & Automatic Antenna Tuner
Follows Transceiver & Fully Remoteable!
Automatically Changes Bands, Antennas & Stores in Memory

The CPUs intelligently protect and control the linears plus produce
warning & alarm messages. Compatible W/Modern Transceivers.

Sales & Expert Amps Service
* SPE Factory Trained over 8 years

See EVENTS
on our

Website

% Warranty/Non Warranty Service/All SPE Amps

Expert 1.3K FA PRODUCT REVIEW

July 2016 QST

ORDER CABLES
keSpeb2@Att.Net

EXPERT LINEARS AMERICA, LLC
PO Box 1224, Magnolia, TX 77353
Confact: Bob Hardie WSUQ 281-259-7877

Authorized Distributor for HZE Linear Amplifiers

|| and other
| models

\ || EmComm,
v ‘ Satellite work
\ | long distance
simplex and
\ || repeater use,

E I k Log-Periodic Antennas
for the Radio Amateur 4

925-330-0049 \ " AR
www.ElkAntennas.com "\Z‘ EN vj

'] Debco\

Electronlcs Inc.

RF Patch

Full Line of Crimpers &
RF Connectors at... ¥

www.Debcoelectronics.com

February 2020 113



= e,
ABR Industries LLC W
8561 Rayson Rd. ﬁ
American Built
713-492-2722 s B
www.abrind.com
ABR Industries manufactures all assemblies in our Houston
facility, guaranteeing quality control from start to finish.
to know where and how your coax cable assemblies are built.
Featured Product

Houston, TX 77080
Buy With Confidence
Being a critical component of your system or station, it’s important
ABR Cables with Ferrites Installed

ABR Industries now offers factory installed ferrites as an option
on ABR100 (.100”) to ABR600 (.590”). All cables are 100%
tested and available for immediate shipment. Cores range from
1 MHz to 1 GHz. Standard Connector options are UHF, N-Type,
BNC, SMA, TNC, and Mini-UHF. Custom lengths, special
connector types, and special cable types are available too.

Visit us at abrind.com or call 713-492-2722 for questions, data
sheets, or any support you may need to make the most out of
your shack.

Struggling to find the right
jumper from your
radio to your feedline?

Tired of being stuck with a poorly
made jumper that falls apart after a month?

ABR Industries can give you the ease and
confidence that you’re buying the right
assembly that works just as hard as you do.
We can help you maximize the performance
of your radio, amplifier, RF test device,

or SDR. Call for advice, a quote, or check
out our custom cable quote under our product
information tab.

Ounsr

unjversal
radio inc.

GigaParts

ww.gigaparts.com

Radiowsrld

S
N

RIES"

UusT

American Built & Reliable
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PERIODICALS o

nDVD

& F i 1

2019 arrL

ARRL’s popular journals
are available on a compact,
fully-searchable DVD. Every

word and photo published
throughout 2019 is included!

= QST The official membership
journal of ARRL

= NCJ National Contest Journal

= QEX Forum for Communications
Experimenters

SEARCH the full text of every article
by entering titles, call signs, names
—almost any word. SEE every word,
photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you
see, or copy it into other applications.
System Requirements: Microsoft® Windows and
Macintosh systems, using the industry standard
Adobe® Acrobat” Reader® software. The Acrobat

Reader is a free download at www.adobe.com.
Windows Vista, 7, 8, and 10 compatible.

2019 ARRL
Periodicals on DVD
ARRL ltem No. 1274
Only $24.95

Additional sets available:

2017 Ed., ARRL Item No. 0772, $24.95
2016 Ed., ARRL Item No. 0608, $24.95
2015 Ed., ARRL ltem No. 0505, $24.95
2014 Ed., ARRL ltem No. 0325, $24.95
2013 Ed., ARRL Item No. 0093, $24.95
2012 Ed., ARRL Item No. 3152, $24.95
2011 Ed., ARRL Item No. 5651, $24.95
2010 Ed., ARRL ltem No. 2001, $24.95
2009 Ed., ARRL Item No. 1486, $24.95
2008 Ed., ARRL Item No. 9406, $24.95

/ »7 . national association
A% ARRL :WiiEiRRAbio:
\ .‘ www.arrl.org/shop




Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-647-1800

The First Choice of Hams Around the World!

HAM-IV - $709.95
The Most Popular Rotator
in the World!

For medium communications arrays up
to 15 square feet wind load area. Has
5-second brake delay, Test/Calibrate
function. Low temperature grease
permits normal operation down to
-30 degrees F. Alloy ring gear
gives extra strength up to 100,000
PSI for maximum reliability.
Precision indicator potentiometer. -
Ferrite beads reduce RF susceptibility. Cinch plug
plus 8-pin plug at control box. Dual 98 ball bearing
race for load bearing strength and electric locking
steel wedge brake prevents wind induced movement.
North/South center of rotation scale on meter, low
voltage control, max mast 2'/16”.

HAM-VI - $809.95 with DCU-2

HAM-VII - $959.95 with DCU-3

I—e=Tons |

Wind Load Capacity (inside tower) 15 square feet

Wind Load (wimast adapter) 7.5 square feet

Tuming Power 800 in.-bs.

Brake Power 5000 in.-Ibs.

Brake Construction Electric Wedge

Bearing Assembly Dual race/96 ball bearings
Mounting Hardware Clamp platefsteel U-bolts
Control Cable Conductors 8

Shipping Weight 28 los.

Effective Moment (in tower) 2800 ft.-lbs

New!

Tailtwister Rotators.

Press a memory button or dial in your beam heading or let Ham Radio
Deluxe (or other) take control. Your antenna auto rotates precisely and

safely to your DX.

DCU-3 automatically jogs your antenna free and safely unlocks it before rotating begins (great for older
rotators with “sticky” brakes) then tums off your motor before reaching its final heading. Your antenna gently
coasts to a stop before the brake re-locks - greatly reducing damaging overshoots and extending rotator life.
Simply press Left and Right buttons for full manual control and fine tuning.

Bright blue LCD shows current, dialed in and computer controlled beam headings in one degree increments

and your call.

Calibrate lets you accurately match your display to your true beam heading. Has USB/RS-232 ports for
computer control. Adjustable LCD sleep time. Field upgradeable firmware. 8.5Wx4.3H x9D".

110 VAC. Order DCU-3X for 220 VAC.

Hy-Gain Programmable DCU-3
Digital Rotator Controller
DCU-3 - $499.95

Hy-gain DCU-3 Digital Controller lets you program 6 beam headings!
Gives you full automatic or manual control of your hy-gain HAM or

DCU-2 Digital Rotator Controller - $459.95
Like DCU-3, but less programmable memories. 110 VAC.
Order DCU-2X, for 220 VAC.

TAILTWIS

SERIES II - 3869.95

For Large Medium Antenna Arrays
up to 20 sq. ft. wind load.

Has 5-second brake delay, Test/
Calibrate functions. Low temp grease,
tough alloy ring gear, indicator
potentiometer, ferrite beads
on potentiometer wires,
weatherproof AMP

connectors plus 8-pin plug at
control box, triple bearing race
with 138 ball bearings for large load bearing,
electric locking steel wedge brake, North/South
center of rotation scale meter, low voltage control,
2'/18" max mast. MSHD, $139.95. Above tower
heavy duty mast support. T2X, HAM-IV, HAM-V,
HAM-VI. Accepts 17/8-25/8" OD.

T-2XD2 - $979.95 with DCU-2

T-2XD3 - $1039.95 with DCU-3

hy-gamo HF Rotators

CD-45I1 - $499.95

For antenna arrays up to 8.5 sq. feet
mounted inside tower or 5 sq. ft. with
mast adapter.

Low temperature grease good to -30 F
degrees. New Test/Calibrate function.
Bell rotator design gives total weather
protection, dual 58 ball
bearing race gives
proven support. Die-cast
ring gear, stamped steel
gear drive, heavy duty,
trouble free gear train, North center scale, lighted
directional indicator, 8-pin plug/socket on control
unit, snap-action control switches, low voltage
control, safe operation, takes maximum mast size
to 2'/1s inches. MSLD light duty lower mast support
included.

CD-45D2 - $599.95 with DCU-2

CD-45D3 - $659.95 with DCU-3

Wind Load Capacity (inside tower) 20 square feet Wind Load Capacity (inside tower) 8.5 square feet

Wind Load (w/imast adapter) 10 square feet Wind Load (w/imast adapter) 5.0 square feet

Tuming Power 1000 in.-lbs. Tuming Power 800 in.-lbs.

Brake Power 9000 in.-lbs, Brake Power 800 in.-lbs.

Brake Construction Electric Wedge Brake Construction Disc Brake

Bearing Assembly Triple race/138 ball bearing: Bearing A bly Dual race/d8 ball bearings
Mounting Hardware Clamp plate/steel U-bolts Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 8 Control Cable Conductors 8

Shipping Weight 31 1bs, Shipping Weight 22 lbs,

Effective Moment (in tower) 3400 ft.-lbs Effective Moment (in tower) 1200 ft-lbs

AR-40 - $399.95

For compact antenna arrays and
large FM/TV up to 3.0 square feet wind
load area.

Dual 12 ball bearing race. Automatic
position sensor never needs resetting.
Fully automatic control — just dial and
touch for any desired location. Solid
state, low voltage control, safe and
silent operation. 2'/16 inch maximum
mast size. MSLD light duty lower
mast support included.

AR-40 Rotator Specitieatielil

Wind Load Capacity (inside tower) 3.0 square feet

Wind Load (w/mast adapter) 1.5 square feet

Tuming Power 350 in -ibs.

Brake Power 450 in.-Ibs.

Brake Construction Disc Brake

Bearing Assembly Dual race/12 ball bearings
Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 5

Shipping Weight 14 lbs,

Effective Moment (in tower) 300 ft.-lbs

YRC-1 - $369.95

damage. Costs less than repairing!

Hy-gain YRC-1 -- more features, more robust, far less prone to lightning

Easy-to-use — dial in your beam heading and tap GOTO button. Exclusive 180
degree AutoReversal™ for fast longpath operation. All DCU-2 features. Bright
blue LCD shows current, dialed-in, computer controlled beam headings, call. USB port for computer
control. Extra heavy-duty AC power supply. Fast variable DC motor minimizes overshoot. Intuitive
menu. Field upgradeable. For Yaesu G-800/1000/2800/G450/650. AC or DC motors.

YRC-3, $449.95. Like YRC-1 and adds 6 memories.

UHF/V

|

hy-gain.

AR-500 Rotator/Controller -

$169.95
HF/6-Meter, MFJ-1886 Rotator/Controller and
Remote. For use of small VHF/UHF, 6M, TV, FM, the
MFJ-1886 wide band receiving loop and other light-
weight ham antennas. Rotator is built in a weather-
proof one piece cast aluminum housing with precision
all metal gears, steel thrust bearings and
automatic braking. Includes rotator,
controller, remote, clamps, and all

hardware.AR-500 remembers up to

12 directions even after a power
outage! Use remote control or direct
console. Displays location and relative
position.

Antennas, Rotators & Towers 308 Industrial Pk Rd, Starkville, MS 39759 USA
Sales/Tech: (662) 323-9538 = FAX: (662) 323-5803 Open 8-4:30 CST, Mon -Fri.

Add shipping. Prices and specifications subject to change. ©2016 Hy-Gain

HAMIV_DCU3_052113_QST_090819DS
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Quicks &Jverv
Rad

Quality, Service & Value!

[ Audio ) crimpers & Tools

S

-Adapters
-Connectors

-Cables ;
Crimp Kits

We carry soldering irons, flux,

solder, digital microscopes, [ BENCWI B LLELH USSR C T = To)'4

magnifiers and other tools for, Ready to go, a complete VHF-UHF

whalzgver project you are station in a box. New! Get them

L WOTRING Ol with or without radios installed.
Different models available.

( Meters & | P°wer.SUPP|ieS 2
Modules Batteries & Charger -
m -{E

-1 2V power suppli
-Variable voltage supplies
-Gel cell batteries
-Battery brackets Building your own? Check our large
-Fast battery chargers selection of parts and accessories.

The Best in Ham Radio Products from
Quicksilver Radio. Safe and Secure Ordering at:

wwwigshadiofcom



Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ-1234 . . . Remotely operate your

transcelver from anywhere in the world!

MFJ-1234
or new.

$31995

modes SSB, CW, FM, digital.
WSJT-X, Fldigi are installed.
Control from anywhere via the in-
ternet using any browser -- radio,
rotor, CW keying, VolP, digital
modes, logging, spot monitoring,
callbook lookups, more.

Look-up calls using included FCC
database or optional QRZ subscrip-
tion.

Monitor DX spots for unworked or
unconfirmed calls.

Design, maintain multiple logs.
Upload ADIF logs to ARRL LoTW

Use nearly any
transceiver with
CAT control, old

Single-click updating, I/Q Input for SDR
radios, onboard VolIP server gives outstanding
2-way audio.

Includes email, word processing, spread-
sheet programs, 1000’s of Linux programs,
including many for ham radio. Modify, pro-
gram RigPi Station Server features using a
text editor.

HARDWARE
RSS is a Raspberry PiTM computer running
Linux and RigPi Keyer and Audio boards.
RigPi Keyer uses K1EL WinKeyer3 integrated
circuit for keyboard/paddle input. RigPi Audio
is used for VolP for remote, digital modes and
I/Q spectral display (Panadaptor).

RADIO/ROTOR SOFTWARE
RSS radio/rotor control uses Hamlib, a library
of over 200 radios, 30 rotors. MFJ-1305RP,

Apple iPhone connected to
RigPi Station Server from
anywhere via the Internet

Right tradsmarked. Howard Nurze,
Raspbony Pi

hrtps://www.mfjenrerprises.co/

e H?f.K,:Z;’ server. $24.95. 5V, 3A Pwr Supl.
Product.php?productid=MFJ-1234 ’ Send CW from a mobile device, MFJ-1234SD, $49.95. RigPi operating
Remotely operate your station! keyboard or paddle. system on SD card.

32 programmable macros.

Two or more hams from different locations
can operate different radios at the same time
using one MFJ-1234.

MFJ CW Reader and Keyer Combination

Plug MFJ’s CW Reader with Keyer into your

TECH HELP
« RigPi forum is https://rigpi.groups.io
+ RigPi website is https:/rigpi.net

Use any web browser on your
mobile phone, iPad, tablet, laptop,
desk-top even a Kindle!

Easy menu operation. Front

transceiver’s phone jack and key jack.

Now you’re ready to compete with the world's best

hi-speed CW operators — and they won't even know
you're still learning the code! Sends and reads 5-99
WPM.

Automatic speed tracking. Large 2-line LCD

shows send/receive messages. Use paddle or
computer keyboard.

panel speed, volume controls.
4 message memories, type
ahead buffer, read again buffer,
adjustable weight/sidetone,
speaker. RF| proof.

MFJ-551, $29.95. RFI suppressed
keyboard, a must to avoid

RFI| problems.

MFJ Pocket-Size CW Reader"' and Code Tutor

i« MFJ-461, $109.95.
Place this tiny pocket size
= MFJ Morse Code Reader
g near your receiver's
speaker and watch CW
g turn into solid text mes-
sages as they scroll
across an easy-to-read
LCD. No cables to hook-up, no computer, no in-
terface, nothing else needed! Practice by copying
along with the MFJ-461. Learn the code and in-
crease your speed as you instantly see if you're
right or wrong. Eavesdrop on interesting Morse
QSO0s from hams all over the world MFJ's
AutoTrak™ automatically locks on, tracks and

MFJ-407E Deluxe CW Keyer $1199%5

MFJ Curtis-Keyer has all keyer > i
modes, dot-dash memories, jam-
proof spacing, weight, sidetone, built-

in speaker. Speed, weight and tone controls and tune,
semi-auto and on/off switches are on the front panel.

MFJ-401E Econo CW Keyer $949%5

displays CW to 99 WPM. Serial port lets you dis-
play full screen CW text on your computer monitor
with your computer and terminal program. Tiny
21/4x31/4x1", 51/2 oz. Fits in your shirt pocket,
take it anywhere. Use 9 Volt battery.

MFJ-418, $109.95.
Morse Code Tutor. Leamn
Morse code anywhere! Copy
letters, numbers, prosigns or
any combina tion or words or
QSOs. ARRL/VEC format.
Go from zero code speed to a high speed CW
Pro! High contrast LCD, built-in speaker.

MFJ-557 Code Oscillator/Key $49°%5

Practice sending Morse code.

Telegraph key, code oscillator,

speaker on heavy non-skid steel

. base. Volume/tone controls. Use 9V battery.
@il MFJ-550, $19.95. Key only.

MFJ-564 lambic Paddles $10995

(S .

$239.95

Keyboard Paddle
Not Included.)

MFJ CW KEYER/READER
vrisse

Votime ST

ffw

B’?F'm-;

Plug & Play FT-8 and all

Digital Modes!

MFJ-1204,
$119.95.
Plug&Play all digital
modes! Specify your
radio when ordering
and just plug USB
cable into your computer. Download free software
from internet and operate: FT-8, JT4, JT-65, JT6M,
FSK441, WSPR, PSK-31, EchoLink, APRS, CW,
RTTY, packet, Amtor, more. Easy-to-set transmit/
receive |evels. Transformer isolated audio, PTT
sensing eliminates adjustments. Universal, never
obsolete.

RANSWIT

RECHEYE

MFJ-561 Tiny lambic paddle $34°5

Tiny lambic paddle is just
1 13/4W x 34H x 13/4D", just 2/2 oz.
Precision paddle formed from

ghosphorous bronze, rugged metal
ase, non-skid rubber feet, wired.

MFJ-422E Keyer/Paddle $22995

MFJ CW keyer and lambic Paddle
combo lets you send smooth, easy CW.
Front panel volume/speed (8-50 WPM),
built-in dot-dash memories, speaker,
sidetone.

Front-panel volume/speed
controls (8-50 wpm), tune switch.
Internally adjust weughUtone Solid
state keying. Tiny 4 x 2 x 3'/2
inches.

e Deluxe lambic paddles. ‘
Te n/contact
ﬁ Holiorabbardygeda ol TN <P
precision frame, non-skid feet Chrome (MFJ-564) or
Black (MFJ-564B).
MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, MS 39759 ¥4 (&0 "2
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Frl. ﬁ =

MFJ-1234_101116_QST_110719DS

Add shipp«ni;ﬂ Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
* 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ
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MFJ...the World Leader in Ham Radio Accessories!

MFJ SDR TIR Protection Switch

Turn your SDR into a panadapter to see entire bands on frequencylwaterfall displays...

R An inexpensive wide-band SDR dongle receiver lets you see
ME & entire bands on frequency/waterfall computer displays!

MFJ-1708B-SDR If you want to know where the activity is, who's
$1 1 995 generating splatter, what's in the DX window, how wide
your audio is or what frequencies are clear, it's all right
there! While receiving on your transceiver, MFJ-1708B-SDR switches your
SDR to your antenna showing the entire band. On transmit your SDR is
switched out and grounded to protect your SDR. PTT and a failsafe RF
sense switches MFJ-1708B-SDR. For HF/VHF/UHF. Monitor multiple bands
with multiple SDRs and a multi-coupler.

MFJ-1708B-SDR-S, $129.95. SMA connector for your SDR.
MFJ-1708SDR, $99.95. Original model for HF/VHF.

SWR < 1.16:1 at 50 MHz and < 1.75:1
at 450 MHz at the transmit port. Mute

output is a selectable short or open to
ground. Use “boat anchors” or modern
receivers or key a linear amplifier.

CTRL

FWR 2
RF Sense SDR
Receiver TR Switch
Model MFJ-1708B-SDR

New B series improvements...

The original MFJ-1708 series used
one relay and wires to connect the
S0-239s. The new B-series uses four
relays and connectors on a single pc

from receive to transmit. A hybrid
splitter on SDR models reduces loading
effect and gives > 15 dB isolation
between the SDR REC and XCVR
ports to reduce interference.

board. This gives you > 50 dB isolation
at 300 MHz and > 68 dB at 50 MHz.

MFJ Low Noise VLF/HF Receiving Loop

Pull weak signals out of static crashes,
atmospheric, man-made and power line noise!

Hear signals 500 KHz to 30 MHz
cleaner, quieter than ever before!
Power line noise disappears. Rotate
its figure 8 pattern and its extremely
deep null to completely eliminate

an interfering signal or greatly peak
a desired one. Fully protected state
of-the-art Gali MMICs in push-pull
gives you a preamp with extremely
high dynamic range, low IMD and
25 dB of low noise gain. Excellent
performance on strong and weak
signals without overload. 36-inch iy Vo R s
dia. loop. 1-in. OD 6061 aluminum. e i

Tuned Indoor SDR
Active Antenna
Make your SDR receiver
come alive with HF
signals, .3-40 MHz,

while rejecting in-

; MFJ-1020C
terference with
MFJ-1020C tune- $11995 .
able indoor active antenna! range, good gain,
Gain control, telescoping whip. very low noise factor,

Untuned Indoor SDR Proad frequency coverage,
Active Antenna &xcellent choice...” Outdoor

mounted 54-inch whip/pre-
MFJ-1022, $79.95.  amp gives maximum signal
Hear weak, noisy

C and minimum noise. Covers
VLF to UHF signals. .05-30 MHz. Indoor unit: 20 dB
Noise-less feedback gives

0 ] attenuator, gain control,
excellent low noise reception. 2 receiver and 2 antenna
Handles strong signals.

switches.
MFJ RF Sense Transmit/Receive Switch

SRl Switches your antenna from receiver to transmitter
- @8 using a relay. Shorts your receiver to ground

MFJ-1886
$28995

MFJ-1886TR

$33995

with built-in Transmit/
. Receive switch

MFJ—102;5 %oﬁd ,Eiabdiok
andboo
$1 79 says “MFJ-1024
is a first rate, easy-
to-operate active
antenna, quiet,
excellent dynamic

MF J_1703,during transmit. Use RF sensing with adjustable
$119.95.

delay or PTT line. Has selectable open/short mute.

Receiver input protection prevents over-
load from nearby high power signals and

MFJ-1707B,
$119.95.

available.

The original MFJ-1708 series is still

MFJ wideband SDR Discone Antenna
Receives 25-1300 MHz

MFJ ultra wide-band Discone Antenna
receives 25-1300 MHz. Perfect for all band
SDR reception. Covers 10, 6, 2 Meters,
220 and 440 MHz and 33/23 CM ham
bands and everything in between. It is
excellent for monitoring multiple bands
simultaneously using multiple SDRs and a
multi-coupler. Also test any transmitter
50-1300 MHz using a single discone and
single coax. Handles 200W. Includes

50 feet coax, stainless steel elements and

mounting hardware.

MFJ-1866, $59.95. Like MFJ-1868
but transmits 144-1290 MHz. Coax and
mounting hardware not included.

Active Outdoor Antenna HF SDR Preselector

Tuneable

MFJ-1040C

lets you copy

weak, noisy MFJ-1040C
SDR signals 95
from 1.8 to 54 $1 39

MHz. Greatly tunes out and
reject out-of-band interference.
Up to 20 dB gain. Has gain
control. Cascode FET/bipolar
transistor gives low noise, high
gain without overloading.
Switches for 2 antennas and 2
receivers. SO-239s. Has 20 dB
attenuator. Automatically by-
passes when transmitting or use
PTT. 6'2W x 2'/2H x 4D inches.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ-1868

MFJ LW/MW/SW SDR
Preselector/Tuner

Highly rated —
series-tuned
MFJ-956 boosts :
your desired
signals while MFJ-956
greatly rejecting  $7995
interference and preventing
serious overload. Greatly
improves reception 0.15 to
30 MHz. Incredibly effective
below 2 MHz. Super easy to
operate, select band and tune!
Bypass tuner and ground
receiver switch positions.
Compact 2 x 3 x 4 inches.
S0O-239 connectors.

o W

Auto switch XCVR between 2 antennas
Switches switches separate transmit and receive
antennas on transceivers with only one antenna port.
Example: Efficient 75M dipole for XMIT and MFJ-1708B
low noise MFJ loop for receive -- no static crashes!

Y -5 1= Jeaypaly
fls

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
+ 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_1708B-SDR_032818_100819DS



The ARRL Operating Manual
Your Guide to On-Air Operating Activities

Talking to friends. Serving your community. Chasing DX. Adding a new band. Trying a new mode.
Working a contest. Taking your radio on the road or out in the field. These are just a few of the exciting
and fun on-air operating activities to try once you have earned your license and mastered the basics.

The ARRL Operating Manual is as a comprehensive guide to amateur radio operating. This edition has
been updated by experienced hams who are active on the air. They are happy to share what they have
learned so that you can get involved and on the air too.

e ——S Get On the Air!

THE ARRL ® |earn basic operating
‘—- | N G procedures and how to

O P ‘ set up your station.
OR RADIO " = Become an active ham,
M AN U AM."\'l'F-URS . contact radio amateurs

12th EdltIOn ol around the world.
AMATEUR RADlO

R e

® Join a local radio club
and enjoy amateur radio
group activities.

® Volunteer your radio
skills to serve your
community.

® Participate in contests,
and earn operating
awards.

v B

-~

‘@l =% Includes new material
T z.s on FT8 and other WSJT-X
digital modes.

— SRR OOV HOF 7V/7/VV/]/ QA([fVH]dO Ty FHL

.:. . 3 D -’- e
e The ARRL Operating Manual
- "ARRL Item No. 1205

W Only $24.95 b
*”"”‘*f X - e £y

4 ‘- ﬁli‘*-, id s oAy o ._!4',‘ .‘:'; X

’ ARRL The national assoma.tion foro www.arrl.drglshop
' e L] Toll-Free US 888-277-5289,
‘ or elsewhere +1-860-594-0355
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MFJ...the World Leader in Ham Radio Accessories!

MFJ Telescopic Fiberglass Masts

Portable, telescoping high-strength fiberglass masts extend way
up into the sky! Just pull out sections and lock.

Choose Lightweight-Light-Duty or Super-Strong Thick-Wall
models - 10 to 50 feet long. Each collapses to an easy-to-carry
size for true portability.

For quick put-up and take-down, light-duty models have Twist &
Lock sections and heavy-duty thick wall models use military style
QuickClamps™ or stainless steel hose clamps.

Use them for traveling, camping, at hotels, hamfests, field day,
DX-peditions. Put up full size full performance inverted Vee, dipole
or vertical antenna in minutes at heights that will snag you real DX.

Use multiple telescoping masts to make loops, quads, rotatable
dipoles even beams.

<«—— Light Duty Lightweight Fiberglass Masts
So lightweight you can take them anywhere!
MFJ’s most popular MFJ-1910 is 33 feet long, 3.3 Ibs.

MFJ-1910, $99.95. 33 ft., light duty w/top tie ring.
MFJ-1911, $109.95. 20 ft., light duty w/top tie ring.
MFJ-1913, $109.95. 28 ft., lightweight w/top tie ring.
MFJ-1915, $159.95. 25 ft., for heavier duty use.
MFJ-1916, $179.95. 34 ft., for heavier duty use.
MFJ-1917, $189.95. 43 ft., heavier duty w/top tie ring.

Super-strong .125” Thick-Wall Fiberglass Masts
Use for temporary or permanent wire antennas, small
beams or verticals. Best seller is 50 ft. long, just 26 Ibs.

18" Telescopic

MFJ-1918EX, $109.95.
MFJ-1918 tripod has super strong
9.5 foot telescoping fiberglass mast.

3.8 feet collapsed. QuickClamps™. 20M.

Thick 1/8 inch wall, .75 top, 1" bottom ':iir@';;)oun .
diameters. 6.5- Ibs. loading
Tripods Only coil. Use
MFJ-1921, $199.95, Giant phien
tripod base spreads to 8 feet! 30 20. 15

Supports massive antennas.
Adjustable length non-skid legs

600 Watts
accommodates uneven ground SSB/CW.
surfaces. Optional foot Y

anchors MFJ-1905, $34.95, see = Useas

Tripod Anchors boftom right. temporary,
5.75Hx7D feet collapsed. 14 Ibs.  portable or
MFJ-1919, $109.95, Large permanent
tripod base spreads to 4.8 feet. antenna

Supports 100 pounds. 7.8 feet,
1.4 inch diameter mast.

4.5H x .5D feet collapsed.

9.75 Ibs.

MFJ-1918, $69.95,

Smaller tripod base spreads to
2.75 ft. Support 66 Ibs. 6 foot,
1" dia. mast. 3.2H x .3D ft.

collapsed. 6.75 Ibs. distortion.

80-6 Meter

Mast & Tripod Antenna Isolated Dlpole
: MFJ-2980 Build your own

MFJ-1919EX, $179.95. oo o5 Il 806 Meter mini-i

Put your antennas up high any- mast tele- $1 1 5. pole usingtwo HF € =

where with this super-strong 18 foot scopes toa  40-8 Meters mobile whips! Only

telescoping fiberglass mast and 31 fg ot MFJ.2982 MFJ-347 mount isolates

QuickClamps™ lower mast to 8 feet, S%I-SUP- $169.% s i e

3 : 5 *  porting = : ;
has braced triangle base, non s’lJrid mance 80-6 Metor vertical e )
g s 5 antenna in minutes! noise pickup and RF| radiation $24_95
feet, mast lock. from RF on coax shield. Solid

Quarter wave perfor-
mance on 40 Meters,
halfwave on

12, 10, 6 Meters. /

for home, RVs,
camping, field
day, hamfest,
DX-pedition.

Includes four

12 foot radials. Current \
balun reduces feedline
radiation and pattern

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, MS 39759 54 &l == B el wags
Phone: (662) 323-5869 & Tech Help: (662) 323-0549 & FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

Heavy Duty Models: All have QuickClamps™ ——

MFJ-1908HD, $289.95 is 48 ext., 7.75-ft. collapsed, has

2'/2" OD bottom, 1" OD top, seven 7.75-ft. sections, 24 Ibs.
MFJ-1906HD, $249.95 is 38’ extended, 6 feet collapsed, has 21/2”
OD bottom, 1” OD top, seven 6-foot sections, 24 Ibs.
MFJ-1904HD, $179.95 is 25' extended, 4 feet collapsed, has 21/2"
OD bottom, 1" OD top, seven 4-foot sections, 14 Ibs.

MFJ-1904H, $159.95. 22" ext., 5' collapsed, 9 Ibs. 2'/2" OD.
MFJ-1902H, $139.95, 10’ ext., 38" collapsed, 5 Ibs. 21/2" OD

Standard Models: H models have QuickClamps™

MFJ-1906, $159.95/MFJ-1906H, $219.95, 33 feet, ext., 6 ft.
collapsed, six 6-ft. sections, 13 Ibs. 2" bottom, 3/4” top OD.
MFJ-1908, $199.95/MFJ-1908H, $259.95, 41' ext., 7.75 ft.
collapsed, six 7.75-ft. sect., 16 Ibs. 2" bottom, 3/4” top OD.

Mast Accessories

MFJ-1900, $79.95. Mount clamps mast to mounting pipe.
MFJ-13S, $69.95. 5 Military QuickClamps™. Fit %/4” to 2" OD.
MFJ-13HD, $69.95. Extra set clamps, 1- 2'/2" masts.

Left: Stainfess Steel
Hose Clamps recom-
mended for perma-
nent installations.
Fiberglass is slotted.

Right: UV protected
Military grade Quick-
Clamps.Guy 2 levels
when fully extended.

MFJ “HamStick”

Mast Guy Ring Sets |
Fits masts /4" to
1'/4" dia OD. MFJ-
@ 2830X, $9.95, fiber-
glass; MFJ-2840X,
$12.95, aluminum.

aluminum. Use mast up to 1'/4" OD.

3/8-24 Hamstick
Mount 3/8-24 HF/VHF hamsticks
iy M mFJ-342T vertically or horizon-
. $1 5 g5 tally on masts up to

1 inch. Built-in
=y 80239 connector.

MFJ Balcony Mount

Mount multiple HF/VHF
hamsticks, verticals, dipoles
vertically and/or horizontally
on your apartment/condo
balcony. High-strength air-
craft aluminum extends out
14". Two U-bolts mount up
to 1'/2" diameter.

Tripod Anchors

Securely anchor .

tripod to ground ) p
with these 3 ,_d"
stainless steel 7
footbracesand @ %473 4

¥

your stakes. For

high winds, un-

level ground, tall
antennas. Fits legs to
112"0OD.

MFJ-1905

‘s34

ﬂ'\.‘t‘k‘

18

MFJ)

Add shlppln Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
* 1 Year No atter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_1910_021617_QST_0920190S



Transformiyour audioiand hear.moreiclearly:.
-withialbhi:DSP'noisecanceling product!
IE@20/AudiolDS PARangelwithiParametriclEqualisation

- - Powerful high perfomance audio processing system
——, - = 20W audio and parametric equalisation on all units
- DSP noise canceling and Bluetooth versions available

- Fine-tune your audio to maximise your enjoyment
: | - Simple control of all DSP functions

Prec:se audlo adjustment to,

Remove noise
— P and interference A pllf' ed DSP noise
ps* | and hear.weak _ cancelin Peakef
= W signals clearly !
across the wholej
audio bandwidth

Easy to use portable
10 s m“me nmste s
- 10W amplified DSP noise [l [ C2nceuing LRI Wik
cancapling speaker ‘ o o simple “real time
1 - Easy control of DSP filter W ol #| control of audio and
- Headphone socket s e DSP functions
- Supplied with user manual Powerful high-performance audio
: and fused DC power lead pro r- U;ﬁn-lme with phones or a
DX encINEERING - Use base station or mobile speaker for a great listening experience!

DXEngineering.com -1-800-777-0703 [ismmilastwred in G UKLy bl  wuwwebibi-iid.eom EsoE

The Radio Club of
Junior High School 22

Bringing Communication to Education Since 1980

0 Tﬂvﬂr '

Jﬁi lh

DONATE YOUR RADIO

Radios You Can Write Off - Kids You Can'’t

* Turn your excess Ham Radios and related items into a tax break for you
and a learning tool for kids.

- Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.

- Equipment picked up anywhere or shipping arranged.

it Call Now 516-674-4072

New York NY 10002 email: crew@wb2jkj.org www.wb2jkj.org
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MFJ G5RV Antennas

Operate all bands 10 through 160 Meters with a single wire antenna!

The famous G5RV
antenna is the most
popular ham radio
antenna in the world!

I1t’s an efficient, a//
band 102 foot long
antenna — shorter than

32.5 foot ladder line
MFJ-1778 matching section ending in

$69.95
RF Isolator

MFJ-915 RF Isolator prevents unwanted

RF from traveling on the outside of your

coax shield into your transceiver. This

unwanted RF can cause painful RF

“bites” when you touch your microphone

or volume control, cause your display

or settings to go crazy, lock up your

transceiver or turn off your power supply. |

In mobile installations, stray e
MFJ-915

RF could cause your car to do
funny things even blow your $39 95
car computer. Clear up these L]
problems, plug an MFJ-915 between your
antenna and transceiver. 1.8-30 MHz,

1500 Watts. 5 x 2 inches.

MFJ-919, $69.95. 4:1 current balun,1.5 kW.
MFJ-913, $39.95. 4:1 balun, 300 Watts.

feedline.

an 80 Meter dipole. Has

S0-239 connector for your coax

Use horizontally or as Inverted Vee or Sloper
with just one support. 1500 Watts.

Operate all bands 80-10 Meters with
an antenna tuner and even 160M with
ground.

Fully assembled with ceramic end and
fiberglass center insulators. Hang and Play™
— add coax, rope to hang and you're on air!

MFJ-1778M, $59.95. Half-size, 52 foot
G5RV JUNIOR for limited space. 40-10 Meters
with tuner. Full 1500 Watts.

MFJ All Band Classic Doublet

MFJ 102 foot a// . !

band doublet covers
160-6 Meters with
balanced line tuner.
Super strong custom
fiberglass center

ey

insulator MFJ-1777
relieves stress $79 95
on 100 foot -
ladder line.

Glazed ceramic end insulators. 1500 Watts.

True 1:1 Current

Balun & Center Insulator
True 1:1 Current Balun/Center
Insulator forces equal radiator
currents in dipoles for true dipole
radiation pattern. Reduces coax
radiation and field pattern
distortion — your signal goes
where you want it. Reduces TVI,
RFI and RF hot spots. Don't
build a dipole without one!
50 hi-permeability ferrite beads
on high quality RG-303 Teflon®
coax and Teflon™ SO-239.
1.5kW 1.8-30 MHz. Stainless steel hardware.
14 gauge stranded copper wire is directly
connected to your antenna. 5 x 2 inches. Heavy
duty weather housing.

-91 8

$39 95

,’..

2-Position Antenna Switch

1« MFJ-1702C, $49.95. 2-position antenna
0 “ switch, lightning surge protection, center ground.
SO-239s.

Lightning surge protectors
MFJ-270, $24.95. 400W. MFJ-272,
$34.95. 1500 W. Gas discharge tube shunts
5000 amps peak.< 0.1 dB loss. 1 GHz. SO-238s.
MFJ-16C06, $9.45. 6-pack glazed ceramic
end/center ant. insulators.
MFJ-16B01, $24.95. Molded high strength
center insulator. SO-239.
MFJ-16D01, $9.95. 450 Ohm fiberglass
end/center insulator with ladder line stress relief
and SO-239 mount.

1 MFJ-18H100, $44.95. 100 feet, 450 Ohm

ladder line, 18 gauge copper clad.

80-10 Meter End-Fed Half Wave antenna

MFJ-1982HP

$109.95

No tuner needed!
All band 80-10M EFHW antenna

Dual Band Dipoles

MFJ-17758,
$99.95. Operate
80/40 Meters with a

O *Q

short 85 foot dipole. ’ MFJ-17758
Full-size on ' - $1 09 95 \
40 Meters with _/ 50/40 Mitets C
ultra-efficient

end-loading on 80 Meters. 1500 Watts. Super-
strong custom molded center insulator with
S0-239 connector and hang hole. Ceramic end
insulators. 7-strand, 14 gauge hard copper wire.
No tuner needed!

MFJ-17754, $69.95. Like MFJ-17758 but is
only 42 feet. Operate 40/20 Meters. Full-size on
20 Meters, ultra-efficient endloading on 40
Meters. 1500 Watts.

Get-on-the air on all bands 80-10 Meters
with just one wire and one support (pole or tree)
and no tuner or long counterpoise.

Installs anywhere in minutes! Rugged
insulated-wire radiator prevents detuning when
contacting limbs/branches. “No-snag” end
insulator slides over branches, leaves.

Toss over a high limb for inverted-V or sloper
or go vertical with an inverted-L.

Dark jacketed wire is virtually invisible — don’t
let antenna restrictions keep you off the air!
Great for emergencies.

Single Band Dipoles

Ultra high
quality center

give years of
troublefree
service. Custom
injection-molded UV resistant
center insulator has built-in
S0-239 and hanging hole.
Glazed ceramic end insulators.
7-strand, 14-gauge hard
copper antenna wire. 1500
Watts. Use horizontally or as
sloper or inverted vee. Simply
cut to length with provided
cutting chart.

(

MFJ-1779A
$79.95
160M, 265 ft.
MFJ-1779B
$59.95
80-40M, 135 ft
MFJ-1779C

$39.95

20-6M, 35 ft.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 ¥4 B =
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

fed dipoles p

-
D G

Cover all bands with one single wire and no tuner!

EFHWSs naturally resonate on the 1/2-wave
fundamental frequency and odd/even
harmonics. Covers 80/40/30/20/17/15/12/10
Meters without traps, stubs or resonators.

Broad-band matching transformer at feed
point gives SWR so low you may never need a
tuner. Compensating inductor optimizes SWR.
800 Watts SSB/CW. 132 feet jacketed antenna
wire.

MFJ-1984HP, $89.95. Like MFJ-1982HP
but 40-10M. 66 feet jacketed wire.

See www.mijenterprises.com
for 30 Watt QRP and 300 Watt models.

OCFD Dipoles

No tuner needed!

MFJ Off-Center Fed Dipoles use
MFJ's exclusive ExactRatio™
RF broadband transformer to

g give low SWR and maximum
bandwidth on 40/20/10/6 Meters.
MFJ-2°1925 A Guanella current balun kills
$89. feedline radiation, pattern distortion,
1500 Watts SWR shifts, RFI and noise pickup.
MEJ-2010 Insta]l anywhere and get the same
95 predictable performance regardless
$69- of feedline length. You get ground
300 Watts

reinforced gain over verticals. Use
horizontally, inverted vee, sloper.
98% efficient, 14 gauge, 7-strand
copper wire, ceramic end insulators.

é=
el £

Add shipping. Prices and specifications subject to change. ©@2016 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less sfh) on orders direct from MFJ

nUSA
MFJ_1778_MFJ_1982HP_021417_QST_092019DS




iC for iCOM!

Our iC element has been
specially designed to work
with iCOM transceivers. All ==
Heil headsets are available
in an iC version. [

“"HEIL

HeilHamRadio.com

KPA500 :

17300 Ga D ‘th"tezfl\ o
25 with |

FT-991A L/ wen HIF DigItAL

} Y The inner's Guide to FT8.
'F:$-gg(7) i." e w;::g;s‘;ﬁ and More!

FT-897

+Others i e

ve Fard, WBOIMY

5 Tac-Comm.com
| PROMOTING THE USE OF TEN METERS SINCE 1362
SILVER BULLET ANTENNA PRODUCTS
Awards - QSO Parties - Special Events - Paperchasing
| NETS DAILY (excopt Sunday) on 28.380 and 26.800 at 1800z
CHECK US OUT ON THE WEB

; www.ten-ten.org / www,10-10,0rg
! 1349 Vernon Ter San Mateo CA 94402-3331

éton the Air

Vector Antenna Analyzer with HF Digital
DGSMK has made some improvement to expand the

- s knprovewnt o vxpai A step-by-step guide that'll get you
requency range and he added an USB-port for data 3 S
pro‘iessirrq ang advanced measuremen:s Silver Bu “et Antenna started in the fascmatlng world of

— [ HF digital technology. Learn about
The Bestseller gyt .t STAINLESS STEEL ANTENNA COILS 00 iar digital communication

- V=S FOR HOME, MOBILE OR STEALTH
FA-VAS modes — PSK31, RTTY, FT8,
«10 kHz to 600 MHz * USBport /| @ @ * Vertical Antenna Easy Set up and Take down G5
s DR eEtO HHz port “m’o + Odophions Dipole Anianea JT65, MF,SK, Olivia, PACTOR, and
sAisMDspresoidered (U + TIA System (Take It Along) Quick Set up WSPR. It's a fun and easy way for
Anseriblyand Cpesating raeusl . ;It:lst)‘ﬂ me B“ack:::::kerm beginners to get on the air!
. . nless colla e w
53533?«33.'5““ free $ 169-°° 213, 102, 78 inches P Fe M em!/)“:ll'q #:Eﬁg-"gnﬁ)f 33319 95
Our best selling kit till available: - 1 A
P 95.00 See Nou st Erostiest Richvond VA (retail $22.95)
ot February ‘
ynamic Compressor for FT-817/818........ 45.00 And Ournew tion at Hamcation / ‘
Voice Keyer BX-184 .. ............cc.coeuen.. 55.00 loca 7\ The national essociation for
v:::: Kx:: BX-184 M (with mic enclosure) ... 69.00 Orlando FL February 7- /A &!5‘;‘., ARRL AMATEUR RA.IIJIO"
Antenna Selector BX-7300 for IC-7300 ...159.00 Booth 64 & 65 \" 5/

\ , www.arrl.org/shop

All prices incl. shipping. Payable with paypal.
www.box73.com
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Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toli-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

MFJ Weather-Proof
Window Feedthrough Panels

Weather-proof window feedthrough panels bring coax, balanced lines, HF/'VHF/UHF antennas, random wire
antennas, ground, rotator/antenna switch cables and DC/AC power into your hamshack without drilling through walls!

Qutside View

MFJ Weather-Proof Window Feedthrough Panels mount in your window sill. Lets
you bring all your antenna connections into your hamshack without drilling holes
through walls.

Simply place in window sill and close window. One cut customizes it for any win-
dow up to 48 inches. Use horizontally or vertically. Connectors are mounted on in-
side/outside stainless steel plates and attached to a 4 foot long, 3'/z inch high, 3/a

inch thick pressure-treated wood panel.

MES Uiversol Window Feed Thraugh
MF 4503 HE

Real Western Red Cedar wood is naturally resistant to rot, decay and

insects — lasts longer, maintenance-free. Pitch and resin free for a wide range of
beautiful finishes or leave it in its naturally beautiful raw finish. Edges sealed by
weather-stripping. Seals and insulates against all weather conditions. Includes
window locking rod.

Inside/outside stainless steel plates ground all coax shields. Stainless steel
ground post brings ground in.

MFJ-4603 Universal Window Feedthrough Panel

Four 50 Ohm Teflon® SO-239 coax connectors lets you feed HF/VHF/UHF an-
tennas at full legal power limit.

A 50 Ohm Teflon® coax N-connector lets you use any antenna up to 11 GHz,
including 450 MHz, UHF, satellite, moon bounce and 2.4/5.8 GHz Wi-Fi antennas.
A 75 Ohm, 1 GHz F-connector makes it easy to bring in television, Satellite, HD,
cable TV and FM radio signals.

A pair of high-voltage ceramic feedthru insulators lets you bring in 450/300 Ohm
balanced lines directly to your antenna tuner.

Has random/longwire antenna ceramic feedthru insulator.

3 Coax, Balanced Line, Random Wire
Best Seller! 3 Teflon® B -
coax connectors for HF/ e
VHF UHF antennas. Separate hlgh
voltage ceramic feed-thru insulators
for balanced lines and longwire/ran-
dom wire, Stainless steel ground post.

4 pairs of high-voltage
ceramic feed-thru
insulators for balanced lines
and 2 coax connectors.

5 Cables, any-size

5 Adaptive Cable

MFJ-4602

$79.95

4 Balanced Line, 2 Coax
o AN ames mR

= TS o

5-way binding posts lets you supply 50 Volts/15 Amps
DC/AC power to your outside antenna tuners/relays/switches.
Stainless ground post brings in ground connection, bonds inside/outside
stainless steel panels together and drains away static
charges.

MFJ’s exclusive Adaptive Cable Feedthru™ lets you
bring in rotator/antenna switch cable, etc. without
removing connectors (up to 1%/4 X 1518 in). Adapts to
virtually any cable size. Seals out rain, snow, adverse
weather.

i

All-Purpose FeedThru/CableThru""
Stacks MFJ-4603 [0 e

and MFJ-46041
Gives you every
possible cable
connection you'll
ever need through
| your window without drilling

MFJ-4600

$89.95

MFJ-4605

Feedthrus™. Pass = v ! A 95
s (Foax " ® any cable with connector: 2 cables b+ Roéisd"[} wagx_(:gﬁlr?dgt‘grsuz;‘l- $1 79'
6 high quality Teflon® coax with large connectors up to 1'/s x 15/g e I'nco " l: . around. DC/AC
connectors for HFVHF/UH MFJ-a601 | inches and 3 cables with UHF/N MFJ-4604 anced 'Ines; random wirs, ground,

antennas. Stainless steel ground

post. Full 1500 Watt legal limit. SR COBK HNACIOHS.

Seals out weather.

$69.95

Bring cables through the eave of your

.o

house

o ——

_—

L

replaces. For 6 Cables
H ”‘i | replaces. For 3 Cables
1'/2 x 15/3 inches!

liag) MFJ-4616 PN
“ .I | shown with standard full size ‘
$34.95
MFJ-4613
shown with standard half size

j $19.95
Replace your standard air vents on the eave/sofitt of your house with these
MFJ AdaptiveCable™ Air Vent Plates and...
Sliding plates and rubber grommets adjust for virtually any cable size to seal
out adverse weather, insects and varmints. Use existing vent hole, mounting
screws and screw holes.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 m Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

power and cables of any size for rotators, antenna
switches, etc.

$114.95
AdaptiveCable™ Wall Plates

MFJ-4614 Bring nearly any cable - rotator, antenna
For 4 Cables switch, coax, DC/ AC power, etc. — through

$44 95 walls without removing connectors (up to
- 11/4x15/s inches). Sliding plates and rubber
virtually any size cable.

grommets adjust hole size to weather-seal
Includes stainless steel plates for each side of wall, sliding
plates, rubber grommets, weather stripping and screws.

-

MFJ-4612 MFJ-4611
For 2 Cables For 1 Cable

$34.95 $19.95

Free Dealer/Catalog/
Manuals/Instructions -
Visit:
www.mfjenterprises.com
or call toll-free
800-647-1800

visa [ = 2 ey
nl )

vent (not included) it
J |l BB
W
vent (not included) it
Bring in coax, rotator, antenna switch, power cables, etc. with connectors up to
M F i Shippln
* 1 Year No %A

Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
atter What™ warranty * 30 day money back guarantee (less s/h) on orders direct from MFJ

MEJ-4603_092308_QST_100819DS



One Handbook,
HANDBOOK BiIf= Formats

FOR RADIO COMMUNICATIONS

2zl Choose Your,
Favorite!

—Traditional Softcover,
Multi-Volume Set, and
eBook Digital Editions

IE RELLERICIS

BVOLL VNN NOD CHGIVES St

MHOOGAANT | ey =

* Solar Cycle 24 update by Carl Luetzelschwab K?LA

* Rotator ratings and application by Ward Silver, NGAX,
with Don Daso, K4ZA

* Generator RFI choke by James Brown, K9YC,
and Glen Brown, W6G)B

* Annual transceiver survey by Joel Hallas, WIZR,
and Mark Wilson, KIRO

Plus, eBook and supplemental download included!

The multi-volume set is workbench friendly. Grab the volume
you need without having to retrieve the entire Handbook.
The six volumes are divided by major topic areas:

Yolume 1: Introduction and Fundamental Theory
””””” VYolume 2: Practical Design and Principles PART 1

Yolume 3: Practical Design and Principles PART 2

Yolume 4: Antenna Systems and Radio Propagation

Yolume 5: Equipment Construction and Station Accessories
Yolume 6: Test Equipment, Troubleshooting, RFl, and Index

> For more information go to www.arrl.org/arrl-handbook-2020

Softcover Edition Six-Yolume Set The Kindle edition is
’Q ARRL AVATEGRRADIO®  ARRL Item No. 1076 | ARRL ltem No. 1137 aVIa"ab'e o i
volumes on Amazon,
L/§" www.arrl.org/arrl-handbook-2020  Qply $49.95 Only $59.95 Only $9.99 per volume



Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ Analyzers

MFJ-269D...280 KHz - 230 MHz plus 415-470 MHz plus 2200 Meters

New and improved. Now covers 280 KHz to 230 MHz and 415 to 470 MHz plus 2200 Meters!

Instantly gives you a complete Measure SWR and loss of coax New! MFJ-269D
picture of your antenna. with any characteristic impedance 95
Read SWR, return loss, reflection 58? KHer to 2138 tMHz plg?)ozg)r? $41 9-
coefficient, match efficiency at any eters) from 10 to over ms.
frequency simultaneously. Measures inductan'ge ifn uH and MFJ-269DPRO™
Read Complex Impedance capacitance in pF at RF frequen- Analyzer
, 280 KHz to 230 MHz pl
(280 KHz to 230 MHz plus 2200 gIZeSO Meters.z 023 RS MFJ-269DPro, $459.95.

Meters) as series equivalent resis-
tance and reactance (Rs+jXs) or as
magnitude (Z) and phase (de-
grees). Also reads parallel equiva-
lent resistance and reactance
(Rp+jXp).

Determine velocity factor,

coax loss in dB, length of coax

and distance to short or open in
feet (it's like a built-in TDR).

Coax Calculator™

calculates coax line length in

feet given degrees and vice versa
for any frequency and velocity
factor.

High contrast LCD gives precision
readings and two side-by-side ana-
log meters make antenna adjust-
ments smooth and easy.

12-bit A/D converter gives much
better accuracy and resolution than
common 8-bit A/D converters —
MFJ-269D exclusive!

Built-in frequency counter, battery
saver, low battery warning, Ni-Mh/
NiCd charge circuit. 4W x 2D x 6%
inches, 2 Ibs. Use ten double A
batteries or 110 VAC with
MFJ-1312D, $19.95.

TUNE sroess o B o

Like MFJ- 269D, but UHF
range covers 430 to 520
MHz to include commercial
industrial frequencies.
Rugged protective shell
protects knobs, switches,
meters, LCD for industrial/lab work.

MFJ No Matter What™ Warranty
Every MFJ Analyzer is protected by
MFJ's famous one year No Matter

What™ limited warranty. We will repair

or replace your MFJ analyzer

P (at our option) for a full year.

More hams use MFJ analyzers than all others in the worlid!

MFJ-259D

MFJ-223
Now Covers 280 KHz-230 MHz plus 2200 Meters, 1-60 MHz Color Graphic
World’s most popular and improved analyzers VNA Analyzer

This pocket-sized wonder breaks the
mold for analyzer design with user-
friendly convenience, top notch accura-
cy, and a vivid TFT multi-color display.
Don't let the size fool you, MFJ-223 is
packed with all the VNA features and
performance you need!

* Single-frequency and swepi-
frequency operating modes

MFJ-259D

$319.95

Super easy-to-use —
Read antenna SWR,
complex impedance, re-
turn loss, reflection coef-
ficient. Determine velocity
factor, coax cable loss in
dB, length of coax and
distance to short or open
in feet. Read inductance
in uH, capacitance in pF
at RF frequencies. Large
easy-to-see two line LCD
screen and side-by-side
meters clearly display your information. Built-in
frequency counter, signal generator, Ni-Cad
charger circuit, battery saver, low battery waming
and smooth reduction drive tuning. More!

* Seamless DDS coverage with 280-Hz
resolution from 1-60 MHz

without missing a step

local interference

detects potential interference
* DDS generator precision signal source

2x2 inch non-glare TFT screen

MFJ-223

$319.%

* Truly accurate SWR, R, X, and Z measurements

* Smooth “skip-free” encoder tunes fast or slow
* Powerful +5-dBm stimulus generator overrides

* Field-strength meter measures local signals,

* Vivid 1600-pixel/inch color graphics on a

MFJ-225
1.5-180MHz continuous
Two-Port Graphic Analyzer

Outin the
field, MFJ-
225is a
compact
completely f
self-contained
handheld
graphing analyzer. On the MFJ-225
bench it becomes a full-

fledged two-port (S21) desktop $339.95
machine when teamed up with

your PC. Using powerful IG-miniVNA freeware,
you'll run detailed data analysis and print out
stunning color-graphic plots to document your
work! Built-in back-lighted 3-inch LCD graphic
display. Make fine adjustments using full-

screen easy-to-view SWR bargraph, capture

vivid swept displays for SWR, impedance,

return loss, phase angle, more. DDS

generator.

MFJ-249D Analyzer
MFJ-249D, $279.95

MFJ VNA Antenna Analyzer

MFJ VNA Antenna Analyzer covers

O il 1 to 230 MHz, 1Hz resolution.

youp nged -Frequency sweep plots: SWR,
MFJ-249D Impedance, Resistance, Reactance, Phase
does every- Angle, Complex Return Loss, Smith Chart
thing MFJ- -Sign of reactance positively identifies
259D does inductive or capacitive reactance Amazing

accuracy with OSL (Open-Short-
Load) calibration - calibrate through
feedline/test cable at different frequencies and
store in memory. Measure directly or through

without analog
meters.

Visit: feedline with exceptional accuracy, correcting
www.mfjenterprises.com for jine loss/phase angle. Smith Chart MEJ-22
tolrl‘;ra“ plots S11 magnitude/phase over any J- 695
oli-iree frequency span. Capture screens in
800-647-1800 32 memories to download to PC via USB. $379'

MFJ SWR Analyzer Accessories

A. MFJ-29D/MFJ-39D, $39.95.
Canying Pouch for MFJ-259D/2690

B. MFJ-92AA10, $39.95. 10-Pack
2500 mAh Ni-MH Supercells.

C. MFJ-66D, $39.95. Dtp coils, set of
two covers 1.8-230 MHz.

MFJ-731, $109.95. Tunable Analyzer
Fitter, 1.8-30 MHz, for strong RF fields.

. MFJ-917, $39.95. 1:1 Current balun
for SWR Analyzers to test balanced line
antennas, other loads.

MFJ-5510D, $15.95.12VDC cigarette
lighter adapter

G. MFJ-7737, $9.95. PL-259 10 BNC s
Female, %

L

m

o

H. MFJ-7727, $9.95. PL-259 to SMA
Female. G.

visa (B == il Rpr

MFJ_263D_ANALYZERS2_061213_QST_110719DS

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 o
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. kil
Add shipping. Prices and specifications subject to change. ©2019 MFJ Enterprises, Inc

* 1 Year No Matter WhatTM warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ



HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs

b

Audio, B+, Filament & Power
Transformers & Inductors

of

u.s.
Tel:(716) 830-7030 Fax:(716) 630-7042

and a list of stocking distributors.

Racks, Rack Cabinets
& Accessories

Plastic, Die-cast & Metal Enclosures
Aluminum & Steel Chassis

www.hammondmfg.com

Canada
Tel:(519) 822-2960 Fax:(519) 822-0715

Advanced Specialties Inc.

“New Jersey’s Communications Store”
YAESU = BAOFENG = MFJ » UNIDEN « COMET
...and much, much morel

HUGE ONLINE CATALOG! '
www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

Mayberry Sales & Service

Over

20

ears in
Y osT

HONDA

 GENERATORS
EU2200:
$1,049.°

*expires February 29, 2020
Call for Special Shipping Details

MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ 07865

Pleasa read your Owner's Manual and all Iabels before operation

128 February 2020

Y’ SOTABEAMS'

AMATEUR RADIO FOR THE GREAT QUTDOORS

WWW.SOTABEAMS.CO.UK
NEW Carbon-6

Telescopic Masft
19 ft 6 inches extended

Just 10.7 inches packed
Weighs under 11 oz !

A mast for the lightweight
specialist

msom | 7 s

We ship world- Dx»'
wide from our
UK factory

ENGINEERING
US agenis

Fun and affordable kits from
Pacific Antenna

Micro Attenuator

| Mini SWR Indicator
B See our selection of quality

Tracer Injector

Tonna Dipper I Kits starting at $5

www.qrpkits.com

Your Roadmap
to Radiosport!

Amateur Radio Contesting
for Begmners

CQ Contest...CQ Contest...
Contesting is one of the most
exciting aspects of Amateur
Radio. It's called "radiosport”
because it really is a sport—a
competition to see who can
contact the most stations in an
allotted amount of time.
Regardless of the size of your
station, you can compete, too!

Everything you need to
get started

B Equipment advice

® Operating guidance

B Software suggestions
® Digital contesting tips
..and much more!

Written by radiosport veteran
Doug Grant, K1DG, this new
book will put you on the path to
competitive excitement.

Amateur Radio Contesting
for Beginners
ARRL Item No. 1243
Only $27.95
Member Price Only $24.95

/ . 10 national ociation for
B ARRL iz
\ 3

www.arrl.org/shop
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MFJ...the World Leader in Ham Radio Accessories!

MFJ IntelliTuner” Automatic Tuners

More hams use MFJ tuners than all other tuners in the world!
World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecall™ algorithms -- world's fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio Interface,
Digital Frequency Readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable...

MFJ-998 1500 Watt Legal Limit IntelliTuner”

coax connectors. Select up to 4 FOI’ 600 watt amps

antennas on each antenna
connector. Each antenna has AL-81 1/ALS-GOOIALS~500
2500 memories, 20,000 total. Has
binding post for end-fed long wire
antennas.

Download & Upgrade
Remotely

Download from internet and up-
grade your MFJ-998 firmware as
new features are introduced.

MFJ-9948 $379 95

For 600 Watt amps like Ameritron

Onty the MES-990 Yives you . BigitaliAnaleg e Plus Much More! AL-811/ALS-800/ALS-500M.
fSlly wtonic satani ik, Mwters 5739_95 Built-in radio interface controls Matches 12-800 Ohms. 10,000

e Ut il most transceivers. Virtual Antenna™ memories

Watts SSB/CW linear amplifier! meter displays SWR, forward/reflected ) }
power, frequency, antenna selected, an  Automatically bypasses with Cross-Needle SWR/Wattmeter.

Ultra-fast Automatic Tuning
Instantly match impedances from
12-1600 Ohms using MFJ’s exclusive

auto-ranging bargraph power indication, excessive tuning power. 10W x 23/4H x 9D inches.
and much more. Use balanced line antennas with

IntelliTune™, Adaptive Search™ and Has quick-glance auto-ranging Cross-  external MFJ-912, $69.95, ™
InstantRecall™ algorithms with over ~ Needle SWR/Wattmeter. 1.5 kW 4:1 balun. sz’:f;:::: m‘;:: p rg:::erda;‘y ty

20,000 VirtualAntenna™ Memories. iy virtualAntenna™ Small 13W x 4H x 15D inches MFJ's famous one year No Matter
Safe auto tuning protects amp Memory easily fits into your ham station. What™ limited warranty. We will
MFJ’s exclusive Amplifier Bypass MFJ new VirtualAntenna™ Memory 8 pounds. Requires 12-15VDC at repair or replace your MFJ tuner

Control™ makes tuning safe and system gives you 4 antenna memory 1.4 amps maximum or 110 VAC with (at our option) t):)r a full year.
“stupid-proof"! banks for each of 2 switchable antenna  MFJ-1316, $29.95.

300 Watt Best Seller 300 Watt Extra Wide Range 200 Watt Compact

Dlgntal Meter, Ant Switch, Balun SWR/Wattmeter, 10000 VA Memories | Digital Meter, Ant Switch, Wide Range

MFJ-991B $259-95 FJ-929 $269 95

FJ-993B $299.95

The world's best selling automatic antenna tuner Extra-wide matching range at less cost. World’s fastest compact auto tuner uses
is highly acclaimed the world over for its ultra Exclusive dual power level: 300 Watts/6-1600 MFJ Adaptive Search™ and InstantRecall ™
high-speed, wide matching range, reliability, Ohms; 150W/6-3200 Ohms. Cross-Needle algorithms. 132,072 tuning solutions instantly
ease-of-use! Matches virtually any antenna. SWR/Wattmeter. match virtually any antenna with near perfect SWR.
G5RV Antenna

200 Watt MightyMite™ matches IC-706, FT-857D, TS-50S A
? L Pl % ; G ) mrs-1778 $69.95

. Covers all bands, 160-10
B\ Meters with antenna tuner. 102 ft.

MFJ-939KIY mj ALT long. Can use as inverted vee or
$1 69 95 MEJ IntelliTuner™ v ne . | | - sloper. Use on 160 Meters
. AUTOMATIC ANTENMA TUNER OO as Marconi.1500 Watts.

red nd arath o )82 Super-strong fiberglass center/feedpoint

insulators. Glazed ceramic end
insulators. All hand-soldered connections. Add
coax, some rope and you're on the air!
MFJ-1778M, $59.95. GSRV Junior.
Halfsize, 52 ft. 40-10M with tuner, 1500 Watts.

200W Weather-sealed 300W BRT Tuner MFJ-993BRT
For Remote/Outdoor/Marine 300 Watt remote automatic $339 95
Fully weather-sealed for remote Outdoor/ ’antenna tuner matches widerange .

No extra space needed! Just set your IC-706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner — it's all you need for a completely automated station
using any antenna! Just tune and talk!

Marine use! Tough, durable, built to last the 6-1600 Ohms impedances 1.8 to 30 MHz Handles
elements for years. $329 95 %= 300W SSB/CW. Tough, durable, weather-sealed,
MFJ-926B = includes power injector.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 visa (S0l =y 5 (Repinedl
Phone: (662) 323-5869 & Tech Help: (662) 323-0549'  FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. ki

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc. MFJ_998 MFJ 9938 092308 QST 090619DS
+ 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/n) on orders direct from MFJ
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Limited Edition Multi-Volume Boxed Set

Showcasing 80 Years of Antenna Kf__)'o,gw;How
Features: ~ €= B

» 1024 pages divided into more manageable volumes.
* A handsome, hard slipcase for easy storage and access.  rue amnL

B i ANTENNA

- Antennas for LF/MF/HF AR
- Antennas for VHF through Microwave and BOO K2 nr

FOR RADIO COMMUNICATIONS

Specialty Antennas
— Transmission Lines and Building Systems,
and Index
* New and time-tested antenna projects across
nearly any frequency or mode.
* A download code to install a fully-searchable

digital edition on the printed book. ‘ "

View a complete list of new projects and content
at www.arrl.org/arrl-antenna-book
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Four-Volume Boxed Set
ARRL Iltem No. 1144
Only $64.95
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MFJ...the World Leader in Ham Radio Tuners!

MFJ Tuners

New, Improved MFJ-9890 1500 Watt Iegal limit Antenna Tuner

World’s most popular 1500 Watt
Legal Limit Tuner just got
better - much better - gives
you more for your money!

New, improved MFJ-989D legal limit
antenna tuner gives you better efficien-
cy, lower losses and a new true peak
reading meter. It easily handles full
1500 Watts SSB/CW, 1.8 to 30 MHz,
including MARS/WARC bands.

New, dual 500 pF air variable capaci-
tors give you twice the capacitance for
more efficient operation on 160 and 80
Meters.

New, improved AirCore™ Roller
Inductor gives you lower losses, higher
Q and handles more power more effi-

MFJ VERSA TUNER V

MFJ-989D $469 95

Includes six position ceramic anten-
na switch, 50 Ohm dummy load, inde-
structible muiti-color Lexan front panel
with detailed logging scales and leg-
ends.

The MFJ-989D uses the superb time-
tested T-Network. It has the widest
matching range and is the easiest to
use of all matching networks. Now
with MFJ’s new 500 pF air variable ca-
pacitors and new low loss roller induc-
tor, it easily handles higher power
much more efficiently.

ciently.

New, TrueActive™ peak reading
Cross-Needle SWR/Wattmeter lets you
read true peak power on all modes.

New, high voltage current balun lets
you tune balanced lines at high power
with no worries.

New, crank knob lets you reset your
roller inductor quickly, smoothly and ac-
curately.

New, larger 2-inch diameter capacitor
knobs with easy-to-see dials make tun-
ing much easier.

New, cabinet maintains components’
high-Q. Generous air vents keep compo-
nents cool. 127/sW x 6H x 11%/sD inches.

No Matter What™ Warranty
Every MFJ tuner is protected by MFJ's
famous one year No Matter What ™
limited warranty. We will repair or
replace your MFJ tuner
(at our option) for a full year.

More hams use MFJ tuners than all other tuners in the world!

MFJ-986 Two knob Differential-T™

mrJ-986 $419.95

Two knob tuning (differential capacitor and AirCore™
roller inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one setting.
Handles 3 kW PEP SSB amplifier input power (1.5
KW output). Gear-driven turns counter, lighted peak/
average Cross- Needle SWR/Wattmeter, antenna
switch, balun. 1.8 to 30 MHz. 15W x 42H x 10%/4D in.

MFJ-962D compact kW Tuner

MFJ—BZD $359.95

A few more dollars steps you up to a KW tuner for an
amp later. Handles 1.5 kW PEP SSB amplifier

input power (800W output). Ideal for Ameritron's
AL-811H! AirCore ™ roller inductor, gear-driven turns
counter, pk/avg lighted Cross-Needle SWR/Wattmeter,
antenna switch, balun, Lexan front, 1.8-30MHz.
107/8W x 10%sH x 4'/2D in.

MFJ-969 300W Roller Inductor Tuner

Superb, AirCore™ 95
Roller Inductor MFJ-969 $259'
tuning. Covers 6 Meters thru 160 Meters! 300 Watts
PEP SSB. Active true peak reading lighted Cross-
Needle SWR Wattmeter, QRM-Free PreTune™,
antenna switch, dummy load, 4:1 balun, Lexan front
panel. 10'/2W x 3'/2H x 9'/2D inches.

MFJ-949E deluxe 300 Watt Tuner
More hams use & ==
MFJ-949s than
any other antenna
tuner in the world!
lFrianviﬂes 3%0 Watts % o
ull 1.8 to 30 MHz .
coverage, custom  MFJ-949E 21 9-95
inductor switch, 1000 Volt tuning capacitors, full size
peak/average lighted Cross-Needle SWR/Wattmeter,
8 position antenna switch, dummy load, QRM-Free
PreTune™, scratch proof Lexan front panel.
10%sW x 3'2H x 7D inches. MFJ-948, $179.95.
Economy version of MFJ-949E, less dummy load,
Lexan front panel.

MFJ-941E Super Value Tuner

Most for your
money! 300
Watts PEP, 1.8-
30 MHZ, lighted
Cross-Needle

SWRWattmeter, MFJ-941E $1 69.95

8 position antenna switch, 4:1 balun, 1000 volt capac-
itors, Lexan front panel. 10'/2W x 2'/2H x 7D in.
MFJ-941EK, $139.95. Tuner Kit -- Build your own!

MFJ-945E HF/6M mobile Tuner
Extends your mobile
antenna bandwidth so
you don't have to stop,

go outside and adjust 95
your antenna. Tiny

8Wx2Hx6Din, MFJ-945E $1 59
Lighted Cross-Needle SWR/Wattmeter, Lamp and
bypass switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. MFJ-20, $9.95, mobile mount.

MFJ-971 portable/QRP Tuner
Tunes coax, balanced lines, =
random wire 1.8-30 MHz. Cross-
Needle Meter. SWR, 30/300 or
6 Watt QRP ranges. Matches
popular MFJ transceivers. Tiny
8'2W x 2'2Hx6D in. MFJ-971

Y e

$149.95

MFJ-901B smallest Versa Tuner

MFJ’s smallest (SW x 2H x 6D in.)
and most affordable wide range 200
Watt PEP Versa tuner. Covers 1.8

! : $1 1 9 95 to 30 MHz. Great for
MFJ-901B .

matching solid state
rigs to linear amps.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 m Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. f]&=

MFJ-902B Tiny Travel Tuner

Tiny 47/2W x 21/4H x 3D inch-
es, full 150 Watts, 80-6 Meters,
has tuner bypass switch, for
coax/random wire. MFJ-
904H, $169.95. Same but
adds Cross-needle SWR/
Wattmeter and 4:1

balun for balanced lines.

71sW x 23/4H x 23/4D inches.

MFJ-16010 random wire Tuner
Operate all bands anywhere
with MFJ’s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30
MHz. 200 Watts PEP. Tiny
4W x 2H x 3D in.

mFJ-16010 $79.95

MFJ-9201 QRPocket™ Tuner

80-10 Meters, 25 Watts.

12 position inductor, tune/bypass
switch, wide-range T-network,
BNCs. 4W x 2%sH x 1'/2D inches.

MFJ-9201, $49.95 = :
mrJ-9201 $54.95

MFJ-921/924 VHF/UHF Tuners

MFJ-921 covers

2 Meters/220 MHz.
MFJ-924 covers 440
MHz. SWR/Wattmeter.

8W x 2'/2Hx 3D in.
MFJ-921/924 $1 09 95

MFJ-931 Artificial RF Ground

Eliminates RF hot spots,
RF feedback, TVI/RFI, weak
signals caused by poor

RF grounding. Creates
ai'tiﬁcial ﬁF groundf or
electrically places far

away RF ground MFJ-931 $1 29 95
directly at rig. MFJ-934, $249.95,

Artificial ground/300 Watt Tuner/Cross-Needle

SWR/Wattmeter.
visa (S50 - N Ry

MFJ-902B

$129.95

NOUBTAAGE  CapaDTANCE

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
+ 1 Year No Matter What™ warranty « 30 day money back guarantee {less s/h) on orders direct from MFJ

MFJ_ 989D MFJ-086_100708 QST 092019DS



CENTRAL FLORIDA FAIRGROUNDS AND EXPO PARK

February 7th, 8th, & 9th -l UK radio magazine
delivered by air to your

door every month

Special Guest Speakers » Onsite Scooter & Wheelchair Rentals
Over 150 Commercial Booths * Free & Convenient Parking
More than 200 Swap Tables * RV Camping on Premises

-
Largest Tailgate Area in the Southeast ¢ Guest Friendly Florida Atmosphere spec Ia I

ARRL Testing on Friday and Saturday e« Visit Nearby Theme Parks

Forums on Great Topics « Casual or Fine Dining Close By AR R L Oﬁer
WWW.HAMCATION.COM =i

and get an extra

iday/ 2 A Orlando HamCation® 3 Mﬂnths FREE
Friday/Saturday 9am - 5pm, Sunday 9am - 2pm PO. Box 554962 $ 6 Ay for 12

Tickets purchased before December 31st, 2019 are $15 Orlando. FL 32857
Tickets after December 31st and at the gate are $20 (407) 841-0874 (new members only)

and you become a
NEW! NEW! NEW! . -
We stock the new rugged FREESCALE 1KW <3+ memt!er of the Radio
transiator snd parts fof the 244 and 88-105MHz %\ : Society of Great
Britain

HF Amplifiers » Weekly News Service

We stock the complete parts A
list and PC boards for the HF Broadband RF Transformers  RF Transformera Typa “U™
2 to 300MHz

* Book Discounts
Motorola amplifier designs 2 to J0MHz

featured in their Application HF Power * Members Only web pages
Notes and Engineering s"m‘;{ol ;:I;)r;n:zlners . And Much More

Bulletins CCI Communication
AN77AL (20W) AN758 (300W) Concepts, Inc. o e

AN778H (20W) AR305 (300W) 508 Millstone Drive, Beavercreek, OH 45434-5840 - PEP For more information
AN762 [140W) AR313 (300W) P Email: col dayton @ pobox.com .

EBB3A  (140W) EB104 (600W) £ayRa [RayRa PEP - - -

ERO7A ( W) AR347 (1000W) g www.commnlcatlon—corupmeom P.'"T PEP TEI. 1 888 277 5289

Em.  Cmlnasame oo pSCuMs s000W PEP www.arrl.org
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MFJ...the World Leader in Ham Radio Accessories!
I |
MFJ - Wipe Out RFI!

Wipe out RFI, noise, interference from any direction at any fre
60 dB notch before it gets into your receiver!

Eliminate severe power line noise from arcing transformers and insulators,
fluorescent lamps, light dimmers, touch controlled lamps, computers, TV birdies,
lightning crashes from distant thunderstorms, electric drills, motors, industrial
processes -- before it gets into your receiver.

It’s more effective than a noise blanker! Interference much stronger than your
desired signal can be completely removed without affecting your signal. Works on
all modes -- SSB, AM, CW, FM, digital -- and from BCB to lower VHF.

Null out strong QRM on top of weak
rare DX and work him! Null out strong
local ham or AM broadcast station to
prevent receiver overload.

The MFJ-1026 is an adjustable
phasing network that combines two
antenna signals to give you various

MFJ Morse Code Reader and
Keyer Combo

Plug in this MFJ Morse Code Reader with built-in keyer and
watch CW turn into solid text messages as they scroll across
an easy-to-read LCD

MFJ-281, $15.95.
Clearest speech you ever
heard! 3" speaker, 8W, 8
Ohms, 6’ cord, 3.5 mm
plug.

MFJ-464

$239.95

(Keyboard, paddles
not included)

MFJ CW KEYER/READER
MF) t64

Built-in keyer makes
working high speed CW a
breeze. Type-ahead buffer,
message memories and
adjustable speed lets you
compete with the best high speed CW operators — they won’t even know
you never passed a code test!

Everything you need for ultimate CW: sends/reads 5-99 WPM, automatic

speed tracking, large 2-line LCD shows send/receive messages, use single,

iambic paddle or computer keyboard, front panel speed, volume controls,

4 message memories, type ahead buffer, read again buffer, adjustable
weight & sidetone, RFI proof, easy menu operatxon more!

MFJ-551, $29.95. RFI
suppressed keyboard.

MFJ-564/B, $109.95. MFJ
lambic paddles, chrome/black.

MFJ SDR T/R Protection Switch

MFJ-1708SDR, $89.95. An inexpensive wide-band SDR
dongle receiver lets you see an entire band on a frequency/
waterfall computer display! If you want to know where the
activity is, who's generating splatter, what's in the DX win-
dow, how wide your audio is or what frequencies are clear,
New! it's all right there! While receiving on your transceiver, MFJ-

1708SDR switches your SDR to your antenna showing the entire
band. On transmit your SDR is switched out and grounded to protect your SDR.
PTT and a failsafe RF sense circuit switches MFJ-1708SDR. For HF/VHF.

MFJ Giant SWR/WattMeter

MFJ-868B, $169.95.
World's largest 1.8-54 MHz
SWR/Wattmeter has giant
6"/2 inch meter! True active
peak/average forward/
reflected power. 20/200/2000
Watt ranges.

switch.

Mic Control Center

MFJ-1263, $139.95. Instantly
switch ragchewmg

to DX mic to any

two transceivers. Use PTT foot switch,
boom mic/headset, phones, speaker,
audio-in jack.

MFJ 24/12 Desk Clock

MFJ-108B, $27.95. ETE BT

Read both UTC and

local time simultane- e el
ously. BIG % inch digits! Solid
brushed aluminum frame.

4'sW x 2H x 1D

MFJ Desk Microphones

MFJ-299, $119.95. Tailored for SSB. Adjustable
11" boom:. Silibant sound shield, graphic
equalizer, compressor, VU meter, on-air
indicator, PTT/lock

MFJ-297, $79.95.
SSB Boom Mic,
PTT switch.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 = Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. {1

juency with a

directional patterns.
Null out a strong inter-
fering signal or peak a
weak signal at a push
of a button.

Use external or
built-in active noise
antenna. RF sense T/R
switch bypasses your
transceiver. Plugs
between antenna and transceiver. 12 VDC, 110 VAC with
MFJ-1312D, $19.95.6'2x 11/2x 6'/4".

MFJ-1025, $209.95.
Like MFJ-1026 less active antenna, use
external noise antenna.

MFJ Contest Voice Keyer

Makes contesting easy -~ Calls CQ, sends
your call, does contest exchanges - in your

MFJ-434B own natural voice

$239.95

MFJ Contest Voice Keyer™
makes contesting easy! Calls
CQ, sends your call and does con-
test exchanges for you in your own
natural voice!

Save your voice! Record and pla Cg back frequently used phrases like “CQ
Contest this is KF5C", “You're 59", “Qth is Mississippi”.

Repeat messages continuous| é Vary repeat delay 3-500 seconds. Makes a
great voice beacon and calling CQ easy.

Record and play back off-the-air signals -- great help if you didn't get it right the
first time!

A playing message can be halted by the Stop Button, your microphone’s PTT/
VOX, remote control or computer.

All audio lines are RF filtered to eliminate RFI, audio feedback and distortion.
Audio isolation transformer totally eliminates hum and distortion caused by ground
loops.

Five messages, 75 seconds total. Use your mic or built-in mic for recording. Can
be remote or computer controlled.

Works with 8 pin round or modular mics. Built-in Speaker amplifier.

External speaker, phone jack. 9V battery, 12 VDC or 110 VAC with

MFJ-1312D, $19.95.6'/2W x 2"/2H x 6"/2D".

MFJ-73, $44.95. MFJ-434B Remote Control with cable.

MFJ-1270X TNC for VHF PacketlAPRS

MFJ-1270X, $149.95. A universal self-contained
KISS mode TNC that works with every Packet soft-
ware program that supports KISS mode -- just con-
nect your FM transceiver and plug into your computer
USB port. Natural for emergency communications.
Perfect for APRS. Fully compatible with WinLink 2000. Works with Windows,
Mac OS X and Linux. Active audio filter cleans up analog signals. Uses less
than 25 mA.

MFJ-1270DG, $39.95. X-digi board converts MFJ-1270X into a remotely
configureable digipeater.

lllJl.‘(u.'ll nom CANCELING SIGNAL ENNANCER
NTENA G roase

TMOELAY AnTERA GAN

MFJ-1026

$239.95

MFJ-1702C Antenna Switch

MFJ-1702C, $49.95. 2-position
coax switch has a new center ground
"~ protection!

MFJ-1164B AC Line RFI Filter

MFJ-1164B, $99.95. _

Multiple Outlet, 119VAC
MFJ AC Line Filter

MFJ-1164B, $89.95. Filters AC
line RFI, surg-

es, noisé, tran-
sients, hash 30
dB, 60-80 dB

with ground. Four 15A/120 VAC outlets.

Y & RS i [RayRal)

MFJ Dry Dummy Load

MFJ-260C, $49,95.
300 Watls SWR
below 1.1:1 to 30
MHz. 1.5:1 from 30-
650 MHz. MFJ-264,
$89.95. 1.5kW load.

MF)

* 1 Year No

Add shippm%‘ Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
atter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_1026_101008_QST_092019DS
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Energy Choices for the Radio Amateur
details the author’s experiences with new
sources of energy. It is intended to help other
radio amateurs and DIY hobbyists prepare
for the inevitable major energy decisions they
will face—choices that can contribute to

a reduction in fossil fuel use and save money
in the long run. The concepts presented

not only satisfy everyday power requirements,
but also can help prepare for emergency and
backup power at home and in the field.

Chapters include:

» The New World of Everyday Power (DC)
® The Solar Power Revolution

= Choosing Your Home Solar System

m Solar DIY at Home and in the Field

= New Energy Sources of Radio
Frequency Interference (RFI)

m Electrification of Transportation

= Electric Vehicle DIY Projects

= Conventional Backup and
Emergency Power

= High Voltage DC Emergency and
Backup Power

m The Powerwall and Grid Battery
Storage for Home

m Life’s Major Energy Milestones

m Making the Switch to Clean
Renewable Energy

» Amateur Satellites and Thermal
Energy Balance

= How Our Energy Use Shapes
Our World Today

Bob Bruninga, WB4APR, has had a lifelong interest in energy as well as
Amateur Radio. In addition to developing the Automatic Packet Reporting
System (APRS), his interest in energy technology has led him to embrace
home solar, electric vehicles, heat pumps, and other advances that have
greatly reduced his family’s energy costs while providing a new appreciation
for how they all work together at high voltage DC for a whole new approach

“\\lS\‘.\'aﬂﬂ'\S' to emergency power.

Energy Choices for the Radio Amateur
by Bob Bruninga, WB4APR
ARRL Iltem No. 1038
ARRL Member Price! Only $29.95 (retail $34.95)
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QRPocket
é Loop Tuner

LOOR CONNRCTORS

9232
- 6995 ;

Drape a wire around a book-

case, window, tree or other

object and attach both ends to this MFJ
QRPocket™ Loop Antenna Tuner. It
instantly turns into a small, high efficiency
multi-band transmitting loop antenna!

-~ Operate 40-10 Meters with included flex-

ible wire loop (80/60 Meters with your big-
ger loop). No ground, radials or counter-
poises needed. 25 Watts.

QRPocket ™ Loop Antenna Tuner

hi-Q reduces QRM, overload, harmonics.
Perfect for apartments, antenna restrict-
ed areas and portable operation. Tune any
shape loop -- circle, square, rectangle, efc.
Adjust tuning and matching capacitors
for minimum SWR and operate.
BNC for transmitter, wing nut posts for
loop wire. Tiny 2'/:Wx4Hx2'/:D inches.
MFJ-9234, $69.95. Like MFJ-9232
but connects directly to your trans-
ceiver SO-239 antenna connector.

MFJ Walk-About

80-6M Antenna
! MFJ-1899T, $99.95. Perfect
¢+ for QRP radios like FT-817,
KX3, Xiegu, others. Covers
¥ all bands 80-6 Meters includ-
ing WARC. Ten section tele-
scoping whip (52" extended,
7" collapsed). 12" base load-
ing coil with Wander Lead.
Whip/coil unscrews for easy
storage. 25Watts. BNC.
MFJ-7703, $8.95, BNC/PL-

259 elbow mounts ant-
enna directly on radio. b
80-10M End-Fed
Half Wave Antenna

QRP Antenna Tuner
MFJ-9201, -
$59.95. Tunes
any antenna
80-10 Meters,
25 W. 12-posi- &
tion hi-Q induc-
tor, tune/bypass, variable
antenna and transmitting
matching capacitors, BNC
connectors. Tiny 4Wx2°/sHx
1'/.D inches -- MFJ-9201, rig
and antennas easily fit into a
backpack or briefcase for
vacation, SOTA, hikes, etc.

Xiequ X5105
HF Transceiver

X5105, $599.95. Mention MFJ-

this QST ad for $50 off! 1982LP,
Transmits - $54.95. Get
160-6 Meters, on the air
receives .5 - quick! 30W,
54 gnHzogIIB 132’ wire. No tuner needed. |
modes:UsSB, 33’ Telescopic

LSB, CW, o
AM, FM, digi- Portable Mast

MFJ-1910, $99.95. Fiber-
glass. 3% ft collapse, 3.3 Ibs.
17’ Telescopic Whip

MFJ-1979, $69.95. Stain-
less steel, collapses to 27",

tal. DSP. Built-in automatic
antenna tuner, 3800 mAH
battery pack, plots SWR
graphically. Deluxe keypad
microphone included.

SWR/Wattmeter QRP WattMeter/
Dummy Load] ~——— Dummy load
MFJ-9218, MFJ-9214,

$54.95. Resist-
ive SWR Meter
protects output
transistors with 3:1 maxi-
mum SWR when tuning
your antenna. 5/10/20 Watt
power ranges. Tune/
Bypass switch, BNC input
and output connectors.
Covers 1.8 to 60 MHz.
Rugged tiny case fits any
where 4':Wx2'/:Hx2/.D".

MB

$39.95. Check true
QRP output power
with this sensitive
| QRP Wattmeter with
o buift-in 50 Ohm
“dummy load. Also tests
battery condition. Reads 5W
full scale 1.8-150 MHz.
BNC male connects directly
to your rig. 2Wx2'/:Hx1'/:D".
MFJ-7737, $6.95. BNC
female to PL-259 adaptor.

It’s a V‘ell?’ g_uiet receiving antenna. Its
DEOS: https://m.youtube.com/results?search _query=MFJ-9232

MFJ Single Band
Walk-Abouts

Each is 51 inches extended
and collapses to 5.5 inches.
Handles 25 Watts. BNC.
MFJ-1806T (6M) $34.95
MFJ-1810T (10M) $34.95
MFJ-1812T (12M) $34.95
MFJ-1815T (15M) $34.95
MFJ-1817T (17M) $34.95
MFJ-1820T (20M) $34.95
MFJ-1830T (30M) $44.95
MFJ-1840T (40M) $44.95
MFJ-1880T (80M) $44.95

MFJ Mini Switching
QRP Power Supply
MFJ-4103, $69.95.
Delivers reliable
regulated 13.8
VDC at 2.89 Amps
(40 Watts) to anywhere
in the world (100-240
VAC/47-63Hz input). Over-
voltage, over-current, over-
temperature protected. Tiny
4'[sx2%sx1°/s", 10 0z; 2.1 mm
ID, 5.5mm OD coaxial DC
connector. FT-817 adapter
included. MFJ-5513, $5.95.
2.1 mm to PowerPoles™.

QRP SWR/Wattmeter

MFJ-9213,
$49.95. Read
SWR, forward,
reflected power
in three ranges:
5, 30, 100 Watts
on calibrated meter scale.
Bruene bridge insures uni-
form accuracy over 1.8-50

MHz and allows you to leave

in-line for continuous moni-
toring without insertion loss.

BNC for transmitter/antenna.

4'/;,Wx2'/:Hx2°:D inches.

MFJ HF SSB
Travel Radios

| m”r o re
1 N

s, b
e - N

12-Watts, proven on-air
design, hot receiver, analog
S-meter, CW option, great
sensitivity, 8 poles tight IF fil-
tering, smooth VFO, power-
ful audio, 15, 17, 20, 40 &
75-Meter models. $279Q95

MFJ 500 MHz
Dummy Load
MFJ-261, $34.95.
Finned aluminum, air-
cooled heatsink 50
Ohm dummy load.
100W peak, 15W average.
DC to 500 MHz, 1.15:1
SWR. 1°/s" dia. by 3" long.
CW Straight Key
MFJ-550, $19.95. Morse

Code straight

key. Adjust- W
able spacing and

spring tension. Durable plas-
tic base with mounting holes.

MFJ QRPPocket ™

4:1 Balun
MFJ-9211, $29.95. mee
4:1 current balun for
feeding balanced
dipole/antenna to
50 Ohm coax.
Bind;[\tg_;)psg, BNC. —

Artiticial Ground
MFJ-9231, $69.95.
Tune your coun-
terpoise and
ground to greatly
increase your
radiated power.

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, Ms 38759 ¥/ [l “= k) il i

Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.
Add shipping. Prices and specifications subject to change. (c) 2020 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

é=

maae
nUSA

MFJ_9232 120919 QST _121619.pdf



Ready to Upgrade? ARRL Will Help!

N\

The ARRL

General Class

License Manual
For Ham Radio
oo 10 Pass Your General Closs Exar!

\
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Level 2: Upgrade and enjoy more frequency privileges!
The ARRL General Class License Manual — NEW! 9th Edition
Upgrade to General and experience the thrill of worldwide communications.

¢ Pass the 35-question General Class test.
« All the Exam Questions with Answer Key, for use through June 30, 2023.
* Covenient spiral bound lies flat.
¢ Use with ARRLs Online Exam Review for Ham Radio.
* Detailed explanations for all questions, including FCC rules.
ARRL ltemNo. 1069
Only $32.95

ARRL’s General Q&A — NEW! 6th Edition
* The quick and easy path to your General Class license.
* Entire question podl in a convenient question and answer formét.
* Brief, dear explanations for all questions.
ARRL ltemNo. 1106
Only $19.95

Level 3: Achieve the highest level of Amateur Radio licensing!
The ARRL Extra Class License Manual - 11th Edition
Complete the journey to the top! Enjoy the operating privileges that come
with eaming your Extra Class license.
* Pass the 50-question Bxtra Class test.
* All the Exam Questions with Answer Key, for use through June 30, 2020.
* Use with ARRL’s Online Exam Review for Ham Radio.
* Detailed explanations for all questions, induding FCC rules.
ARRL ltem No. 0550
Only $32.95

ARRL’s Extra Class Q&A - 4th Edition

* The quick and easy path to your Extra Class license.

* Entire question poal in a convenient question and answer formet.
* Brief, clear explanations for all questions.

ARRL ltemNo. 0567

Only $19.95

www.arri.orgishop

S 888-277-5289,
or elsewhere +1:860-594-0355



Available at:
1 FERTA e
TECHNOLOGY INC.

m Universal Radio
m R&L Electronics

Previewed at Dayton, the new WINLINK-Certified® ARDOP Modem!

M Quiet - hear what others miss!
M Proven USB Sound Card built-in
‘ = M Precise FSK
TP 3 m Genuine K1EL Winkeyer CW IC
o ", M Complete - Six FTDI COM ports
“ M Universal Rig Control for every radio
: : : B Works well with HRD, M110A, Fldigi,
to r FT8 & many more software programs

Na Wg a M Front-Panel Audio & CW controls

The Premier Sound Card Modem!  m USB connected and powered
See QST Short Takes Review - May 2014-P. 62 M Convenient - No annoying jumpers!
New/! PK-PakRatt Terminal Program for Windows _ aiored for
= Coming Soon! m PK-232  mPK-900

Run your Timewave / AEA data controller or TNC with a terminal program s i
designed for Windows 10. One-click mode and PTT buttons, macros & more!

PTT ¥
NV

Customize your PK-232 installation with our
: o £ complete line of upgrades, accessories and
<@ gL o] OO N cables.

Timewave

e 100,000 sold - All-time top selling data coniroller!
PK-232SC + M Single USB connection to computer
¢ Il USB Sound Card built-in
Multimode Data Controller* W 3-Way Rig Control built-in -
W RTTY *Upgrade any PK-232 to the PK-232SC logic level, RS-232 & USB!
M Packet with New Lower Combo Pricing B Computer isolated from radio
W Pactor for SC & DSP Upgrade! M Real FSK & AFSK
mCW M keyboard CW - send and receive
MW PSK31 & all the Sound Card modes! M Dual Port - two radios at same time!

B ANC-4 Antenna Noise Canceller See & hear a demo on YouTube!

Kill Noise hefore it reaches your receiver!
Great for supressing power line noise, plasma TV
noise & many other local electrical noises.

W PK-96/100 USB Packet TNC

1200/9600 bps AX.25 Packet
Available with USB or RS-232 connection

B HamLinkUSB™ USB-to-RS-232 Adapter M HamLinkUSB™ Rig Control +

Proven FTDI Chip. 9 and 25 pins for all radios, TNCs, G-IV, CAT, RTS (PTT, FSK or CW) for sound card software
Rotor Controllers & more! Perfect for HRD owners with simple sound card adapters

Timewave Technology Inc.
www.limewave.com 360 Larpenteur Ave. W., Suite 100 651-489-5080
sales@timewave.com St. Paul, MN 55113 USA




"By hams, for hams" - K2IIZO KM6LLL

EuzzoOi 10% more powerful...

just as light and as quiet as previous model.
Microcomputer-controlled sinewave inverter:
clean sine wave— making it ideal for use with
frequency-sensitive electrical equipment such as
computers and radio equipment

Eco-Throttle: only runs at necessary speed Lo
power what you are running- reduces ncise and
fuel consumption!

| HOA B S s e

GENERATORS (800)-832-7365
' WWW. hondashop.com

New p,
L"“’“f p,,c

“New York’s Onl
Amateu(;'wRa?ilgolls-lal:: gtore” WORlD P ACR "

More Free Shipping than Anyone!!
MF], Hy-Gain, Cushceraft, Tram,
Radio QOasis, Jetstream, Opek,
Comet, Hustler, Alinco, LIDO,
Daiwa.., and many more!!

1L
i

Put your multi

band radio on
your back with
ﬁ lithium power.

Heavy duty, padded, water resistant

— Website — construction. Contoured shoulder straps,
WwWW. rwantennastore.com multiple attachment points, separate
— Telerdione— battery compartment.
(716) 434-9216 831-427-8197 KCé6QLB
— Address — \WwWw.powerporistore.com)

6150 Crosby Rd, Lockport, NY 14094

KENWOOD

Introducing the TH-D74A for the ultimate
in APRS and D-STAR performance. R
144 390 5999

KENWOOD has already earned an enviable 43859,&, ,\F_{""*,%?”

reputation with the TH-F6A handheld transceiver.
And now it has raised the bar even further with
the new TH-D74A. While still a Tri-bander it
now has a TNC, APRS, D-STAR and a GPS!
With a wide band receiver it's the perfect go to
radio from Prepper to Extra Class

gﬁ Support/Distribution

www.kenwood.com/usa  (310) 639-4200 Fax: (310) 537-8235 ‘ ~
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NEW 2020 ARRL Handhook!

THE ARRL

HANDBOOK

FOR RADIO COMMUNIC ATIONS

SOOI CTIN T I ™ mrs

HE

:Key Topics

/u Radio electronics theory and principles

= Circuit design-and equipment

= Radio signal transmission and
propagation

= Digital and analog modulation and
protocols

= Antennas and transmission lines

= Construction practices

New Projects and Content

m System Fusion update by
Cory Sickles, WA3UVV

= Solar Cycle 24 update by Carl
Luetzelschwab, K9LA

= Rotator ratings and application by Don
Daso, K4ZA, and Ward Silver, NOAX

» Generator RFI choke by James Brown,
K9YC, and Glen Brown, W6GJB

= Annual transceiver survey by
Joel Hallas, W1ZR

New Supplemental Content

= Switchmode HV supply

= Universal MMIC preamp

= Tunable RF preamp

= 2304 MHz amp

= Overshoot protection

= Receiver measurements

» Antenna analyzer tricks

m Audio splitter

= 10 W audio amp

= Bistable fransfer relay

= Updated design software

Plus, download the fully searchable
digital editionof the printed book.

Softcover Edition Six-Volume Set
ARRL Item No. 1076 | ARRL Item No, 1137
Only $49.95 Only $59.95

www.arrl.org/arrl-handbook-2020

/A4 o ML
ARRL AVATEGR RADIO

QS12 2019




The ARRL

Repeater Directory
2020 Edition

LC The Leader

World Class Coax/Antenna
Surge Protection.
Tested and Approved by the U.S. Defense

—_
a8 .

TANNUEE

= C | Logistics Agency (DLA) for Use in All U.S.
= E o and NATO Military Applications, Worldwide!
= \ o Cage Code 389A5. Manufactured in

- /N o, our U.S. ISO 9001 Certified Facility
= X7 T for Unbeatable Quality and Reliabilty!

, We are Protecting

Communications
Systems on
Every
® Updated! 28,000+ listings. c o ntin ent
B World’s largest printed directory -
of repeater systems. Worldwide
® | istings for US and Canada, ; i
organized by state/province, with Military
city, and operating mode. Approved Surge
B Digital repeaters including

Protectors, Surge
FUSION, D-STAR, DMR, NXDN,

and P25 systems. i . (P:rotecéethl?tennad
3 "wsﬂ——u oax switches an
B VHF/UHF and microwave band o Lua (SN = :
plans included. % '_ ARC,A:::: D%T :C:ESS B Static Protected HF
® Spiral "lay flat” binding (size: 6" x 9"). W S com.™ : W_I(e Antennas for
B Public service volunteers: include Mllltal'y, Embassy,
this printed directory with your Shortwave and
emergency ‘go kit.' Amateur Radio
B Make it yours! Cover includes Applications
space to personalize your directory. :

The ARRL Repeater Directory
2020 Edition
ARRL Item No. 1267
Only $19.95

Also Available:

RFinder - The World Wide Repeater Directory
web service and apps. RFinder’s steadily growing
worldwide repeater database now includes more
than 55,000 repeaters in more than 175 countries.

Online Ropoator

or oator Also available from Alpha Delta dealers.

Subscribe.RFinder.net K) RFinder

. e A www.alphadeltaradio.com
,“ QARRL AMATEUR RADIO* for product technical details, installation requirements,
f . www.arrl.org/shop

pricing, dealers and contact information
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Ham Ads

Please contact the Advertising
Department at 860-594-0255 or
hamads@arrl.org for further
information or to submit your ad.

For information on placing a Classified Ad:

Before considering a ham ad please read.

1. Advertising must pertain to products and services which are
related to Amateur Radio.

2.The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by credit card
sending the information by fax to 860-594-4285 or via e-mail to
hamads @ arrl.org. The credit card information we need is: the
type of credit card, the exact name that appears on the credit
card, the credit card number, the expiration date and the credit
card billing address.

3. Remittance in full must accompany copy since Ham-Ads are
not carried on our books. Each word, abbreviation, model
number and group of numbers counts as one word, Entire
telephone numbers count as one word. No charge for postal Zip
code. No cash or contract discounts or agency commission will
be allowed. Tear sheets or proofs of Ham-Ads cannot be
supplied. Ads submitted in writing should be typed or printed
clearly onan 8 1/2"X 11" sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received December 16th through January 15th
will appear in March QST. If the 15th falls on a weekend or
holiday, the Ham-Ad deadline is the previous working day.
Please contact the Advertising Department at 860-594-0255 or
hamads @ arrl.org for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than three ads in one issue. Mention of lotteries,
prize drawings, games of chance etc is not permitted in

QST advertising.

6. New firms or individuals offering products or services for sale
must check with us to determine if a production sample (which
will be returned) should be submitted for examination. Dealers
are exempted, unless the product is unknown to us. Check with
us if you are in doubt. You must stand by and support all claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of advertisers
who are obviously commercial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in its
advertising on the basis of race, color, religion, age, sex, sexual
orientation, marital status or national origin. The League
reserves the right to decline or discontinue advertising for any
other reason.

7.AN IMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greetings from ARRL HQ! Please note that we
have received reports from many ARRL members who have
placed classified ads in these listings, and have received
responses from individuals proposing “creative” payment
schemes, These particular instances involved offers of
overpayments for goods by bank check, followed by instructions
to deduct the cost of your item from the overpayment, and to
transfer the overage back or to another individual. This is a
well-known scam. Unfortunately, we have no control over this
and other scams of this type. Once your email address is
posted, you are vulnerable to those individuals seeking to
provide you with questionable information.

QSTHam Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing

Club/Hamfests/Nets

CW INSTRUCTION via internet video conference classes.
VISIT longislandewclub.org

FRIEND OF BILL W?? http:/www.gsl.net/haam HF Net
12:30 Eastern Sat 14.290, Sun 14.340 Mon-Fri 14.316 QSO
Net 11:30 Eastem 21:350

Property/Vacation/Rentals

-
General

A DX Apartment available in VP9 with rigs and antennas.
Email: ed@vp@ge.com for details.

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, Buena Vista, CO.

FOR SALE COASTAL CUSTOM TUDOR STYLE HOME IN
DATA POINT CALIFORNIA. Including large pool and jacuzzi,
remodeled kitchen, bathrooms, living, dining, family, and
officefexercise rooms. Also cool basement with classic pool
table room, large shop, craft room, storage room, and sep-
arate Ham shack with 220v plug. Also 21/2 car garage and
shop with 220v supply. It includes a large safe. SCHOOLS
are within easy walking distance. LOCATED 300ft above the
ocean on a hill 1/4 mile from the point. 180 deg. VIEWS of
the Pacific from LA's coast to Oceanside and south. TRIEX
72 TOWER carries a 40m to 6m STEPPIR Beam and high
gain vhffuhf vertical used as a digital node for hams along the
coast. HF Access to the Americas (north, central and south)
is easy. Also the whole Pacific north and south. The tower is
“grandfathered” in by the state and local authorities. We're in
a favorite SURFER area with many nearby contests. Gobs of
SHOPPING MALLS and Costco, Target, Walmart nearby. 'm
hoping to sell my family home to a HAM before | put it on the
full market next year. Thanks, Art Ewers, KWBAE Email art.
kwBae@gmail.com

Ham Shack on Tilghman Island MD. 3 bdrm 2 bath home.
Ham, fish, sail, crab, loaf. Antenna Farm 3.5-432 mhz. Call
609-980-8603, W3BFC

Hams Looking to purchase or sell real estate in Connecticut?
Please contact Licensed Ham and Realtor, Claude Cousins,
Sr. N1QAE, Berkshire Hathaway Home Services, claude-
cous@gmail.com, 860-989-2113

IDAHO! is awesome! Thinking of buying or selling? Contact
Ron Bishop, W7IM. Keller Williams Realty Boise. 208-870-
6075.

KD7UIZ Helps sell’buy radio friendly properties anywhere in

Amateur and top line audio equipment repair/test/calibration.
SMT BOARDS Equipment Repair. References upon request.
Charles AJ4UY - email: seecumulus@gmail.com

#1 AMATEUR CALLSIGN DVD! HamCall contains over
2,400,000 world-wide callsigns, 10,400,000 archive callsigns.
Supported by most logging programs. Six FREE monthly
internet updates and HamCall.net Gold online access includ-
ed. Visa/MC/Discover 800-282-5628 http://hamcall.net

AMSAT - WHO DECIDES THE FUTURE OF AMATEUR
RADIO IN SPACE? YOU DO! Since 1969 AMSAT has
pioneered dozens of spacecraft that have brought operating
enjoyment to thousands. Your membership in AMSAT will
support exciting projects planned for launch in the years

to come. In addition, you'll receive the bimonthly AMSAT
Journal and substantial discounts on software distributed

by AMSAT. Join now! From the US call toll free at (888)
322-6728. From all other locations call 1-301-822-4376. Or
visit the AMSAT Web site at www.amsat.org AMSAT®, 10605
Concord St, #304 Kensington MD 20895, USA.

ATTENTION YAESU-FT 10218,000hrs, 25yrs, 800+
FT-102's Repaired. Have all parts. AM and Roofing Filters
available. 25/hr, parts at cost. 954-961-2034 NC4L www.
w8kvk.com/nc4l

ENJOY AMATEUR RADIO IN THE PUBLIC INTEREST,
E-BOOK: “A HAPPY SOLUTION TO EVERY DISPUTE”,
BY N1TV, C2019, $7.77, www.amazon.com, ISBN 978-0-
578-52466-5, Hi, Hi, Hi.

GAIN the EDGE with NARTE Certification — NARTE gives
you the competitive edge with individual certification in
Electromagnetic Compatibility, Electromagnetic Discharge
Control and Telecommunications. Industry-recognized cer-
tification required or desired by more than 400 corporations
nationwide. Call 1-800-89-NARTE or visit www.inarte.org.
NARTE offers the premier EMC/EMI, ESD, Telecommuni-
cations and Wireless certification to professional technicians
and engineers.

AZ. Pima Canyon Realty. Email: donsellsazhomes@gmail.
com Direct line: 520-907-2682

Get on the 33cm/900MHz Band for under $70' wOsky.

Need a NEW QTH on Florida's east coast? Contact Greg
Bowman, NAEN, Realtor Associate, Pioneer Properties USA,
Melboume FL. 321-305-9142

Operate N4USA in Virginia’s high Blue Ridge Mountains
www.ndusa.com

SAINT KITTS “v4” CARIBBEAN DX RENTAL See v47ja
on qrz.com and/or email: wsjon@sbcglobal.net for full infor-
mation. John W5JON/V47JA

W1EJM’s home in The Villages, Florida is For Sale

A very unigue setting, visit at www.hamgqthd4you.com

17 years operating at this QTH 160-3/4Meters

Let’s QSO 75M or 40M SSB. THIS STATION GET’S OUT!
Buy/occupy now or rent to me or the rental market

WA2PIF - Waterfront Home in New Smyma Beach, FL.
Well maintained 3 Bd/3Bth pool home with over 3400 sq.
ft. Includes complete Antennas and Shack. For more info
visit QRZ.com. View listing/photos on Zillow.com. Contact
Lisa DiSario, Realtor (386) 295-1131. Lisadisario1@gmail.
com/Website:LisaDiSario.com Oceans Luxury Realty Full
Service, LLC,

www.peidxlodge.com

q

Get the F.C.C. “Commercial” Radiotelephone License!
Fast, inexpensive home study course. Command Produc-
tions. www.LicenseTraining.com Free info: (800) 932-4268

Glen Martin Hazer Tower Trams & Roof Top Towers. Same
Day Shipping. www.antennapartsoutiet.com

HAM KITS for sale at www.HecKits.com L/C Meter, SWR
Bridge, ESR Meter, 2-Tone Gen, FET DIP Meter.

Help with Intemational Goodwill www.n4usa.org

ISOTRON ANTENNAS FOR 160 - 6 METERS! Efficient, rug-
ged and resonant. Please visit WWW.ISOTRONANTENNAS.
COM. wdOeja@isotronantennas.com 719/687-0650.

KB6NU'S “NO NONSENSE” LICENSE STUDY GUIDES
have helped 1000’s get their first license and upgrade to
General or Extra. They can help you, too. KBGBNU.COM/
STUDY-GUIDES/

LEARN CODE by Hypnosis, www.success-is-easy.com
561-302-7731

LED DESK SIGN - www.GiftsdHams.com

MicroLog-By-WAOH .. Easy to use logging program .. Free
download .. www.waOh.com

Antique/Vintage/Classic

NWOIALLIANCE LLC - Adapters, coax, connectors, and Pas-
sive microwave components. WWW.NWIALLIANCE.NET

6 Meter legacy by KEEDX KEMIO. www.bobcoopertv.tv

ANTIQUE WIRELESS ASSOCIATION - the largest interna-
tional organization for historic radio enthusiasts. Publishes
the quarterly AWA Journal and annual AWA Review on all
aspects of collecting and history of communications. AWA
produces the famous annual AWA Convention and sponsors
the world renowned Antique Wireless Museum. Only $35/
year USA, $40/year elsewhere. Antique Wireless Associ-
ation, PO Box 421, Bloomfield, NY 14469. Website: http.//
www.antiquewireless.org

PRINTED CIRCUIT BOARDS for projects shown in QST,
QEX, HR, ARRL HB, 73 and more. Custom boards available.
FAR Circuits, 18N640 Field Ct, Dundee, IL 60118; fax/phone
847-836-9148; www.farcircuits.net; mail@farcircuits.net

RF CONNECTORS & GADGETS - Parts - Products and
More! www.W5SWL.com
RF SUPERSTORE
Connectors, Adapters, Antennas, Coaxial Cable and more!
High Quality, Low Cost, Ham Friendly
WWW.RFSUPERSTORE.COM

Awesome Technology & Stem Museum -
www.cyberengineer.info

Rohn Tower, telescoping poles, tripods and antenna parts
delivered to your door. www.antennapartsoutlet.com

Six Decades of Amateur Radio www.kkdww.com

Vintage Radio, Ham Radio and Military Radio Repair. www.
meveyelectronics.com 845-561-8383

Start to read fast CW in your head! Begin to hear whole
words sent in fast CW! Soon reading is easy! https:/fwww.
hearcwwords.com

Tactical Portable Accessories for Yaesu 817ND, 857D,

QSLCards/Call Sign Novelties

897D, 891, 991A, ICOM 7300, 7200, 7000, 706/703.
WOMSN www.portablezero.com

WWW.THESIGNMAN.COM
RICK@THESIGNMAN.COM/225.757.1454

CALLSIGN NAME CARDS Deputypatch.com

CALLSIGN PLAQUES www.HamPlaques.com

CallSign Stuff www.HamQRU.com KTOMMY

MARCO Medical Amateur Radio Council. Professionals
enjoying ham radio. Free newsletter & info: secretary@
marco-itd.org

Engraving, QSL's, Memo's, Stamps, Plaques since 1962,
Full Service Printing. Samples. WA2WAO@ComerPress.
com www.ComerPress.com 425 286-5952

Texas Ham Radio Net - Forums, Discussions, Resources,
Public/Private Groups and Classifieds for Texas Hams.
https://texashamradio.net

Get Top Quality Full Color UV-Coated QSL Cards direct
from the printer. Chester QSL Cards is now Star Cards, Inc.
Call (800) 748-7089 for info or visit www.star-cards.net

140 February 2020

Xcellent Amateur and Monitor Logging from DXtreme!
Click www.dxtreme.com




Enjoy solid DX QSOs with the = KGRuacarn iop Shape
new preciseLOOR antenna  affordable ham radio assessories

i

Ideal for portable, restricted HOA and SOTA ops.
Professionally engineered and manufactured o
the same high standards as our precision lab
grade RF fools - 73 Roger\AURMS

V' 80* - 10 Meter bands
v Low.loss LMR600* radiator
Y..Copper tube induction loop
& o) Y 15%45 W (10W for 80M)
precise. o) ¥ Superior DX gain* (see website)
45W and lighter weight«15W QRP ¥' Quick tuning 6:1 calibrated dial
SOTA medels available ; v' Low loss cap PCB.mounted
¥ Rugged éompact.tripod
v, Deluxe cagrying bag

ph (sos) 915- 24961
0 2017 PreciseRF & Stenb LLE

“THE COAXMAN” e .

Quality Coax and Wire for Amateur Radio \.} Aot

Shop ARRL books, CDs and more

devices via radio _aud|o Amateur Radio Coax, Baluns,
www.arrl.org/shop Passvord ptecten | Agsemblies of Any Length,
:gf'“sa:.”a‘;‘ b‘(’)’:ﬁ‘:D Wireman Coax, Antenna Wires
Antennas Licensing e s V[ & Accessories
; g ! : ©d 8% with relays. 4.5 x 2.5" www.coaxman.com
TeChmc,aI Edu,ce.ltlon Intuitive Circuits, LLC o e | _orders@coaxman.com
Operating : Training Voice: (248) 588-4400 ' 8 $119 Clear Signal Products, LLC = -
HiStOF)’ 3 i Technical http://www.icircuits.com UERIUCRIEEUEI I 405-376-947 3 ) =

Supplies W ideos : - -
J S Radio Direction Finder
> & KN2C DF2020T Kit
Useful for 100~1000MHz
Map Plotting Program
On Google Earth™
with GPS Data

On Sale $398

www.kn2c.us

( Tigertronics SignalLink USB E

When it comes to sound card interfaces, nothing beats the Ope’rafe the WISJT-X F"’a Y"O:SEKP;US(;TI'OH Osig'fr'v
A A TR o o e iR . sound card modes including 1, Olivia !
SignaLink USB’s combination of performance, value, and RTTY, WINMOR and CW to name a few!

case of use! Whether you're new to Digital operation, or an
experienced user, the SignaLink USB’s built-in sound card,
front pancl controls, and simplificd installation will get the
job done right the first time—and without breaking the
bank! The SignaLink USB supports virtually all sound card
digital and voice modes, and works with virtually all
radios. It is fully assembled (made in the USA!) and comes
complete with printed manual, software. and all cables.
Visit our website today and sce what all the buzz 1s about!

I'- EfoBniLS (800) 822-9722 Order yo.ur Signame( today at SuperbHeadsets.com
e o (541) 474-6700 www.tigertronics.com 800-634-0094
Warren Gregoire & Associates, Lafayette, CA - Since 1986
\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 /
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www.SWGDMVR‘QS.mm
Modular Rig VGA-Cable Mobile Separation it

Swap rigs without ever changing cables.
One cable replaces three regardiess of make or model,
$89.99 complete with 15’ VCA caoble.

AE4S, LLC

The NEW EZ HANG
Square Shot Kit

www.ezhang.com
Suggestions from thousands of
HAM'S and Cable installers around
the world, led to a complete
redesign of the EZ Hang. Custom
designed for YOU, the user in mind.
Now safer and easier to use, you will hit your mark
every time, with less chance of misfires hitting the
yoke.

SEE US AT FROSTFEST AND
ORLANDO HAMCATION IN
FEBRUARY FOR A GREAT DEAL!
$99.95 + $9.05 for shipping when paying by check

- 304-856-1026 o
W' www.ezhang.com
EZ HANG | VISA

75 Goldfinch Way
Capon Bridge, WV 26711

CURE RFI NOW

RFI Kits—Home, Mobile or Portable operation
Audio/home theater, AM Broadcast, Marine/RV, Ham Radio,
Consumer Electronics, Computer, Solar Systems, Garage Door,
Grow Lights, Sprinkler, HVAC, LED, Ethernet/Cable TV/DSL
Ferrites—Torald Rings, Snap-on, Slig-on

On-line tutarials show you how to stop RFI from 100 KHz to
2000 GHz - Group discounts, OEM, dealer, quantity pricing
Noise Filters—reduce radio noise, work more DX

AC/DC power, coax noise filters, wall wart, generator
Antenna Kits—Feed Line Chokes & Transformers

BULLET™ end fed antennas from QRP to Kilowatts on all bands

Download FREE RFI Tip Sheet

Palomar-Engineers®.com
760-747-3343

Tennadyne

Log Periodic Antennas
www.tennadyne.com

P.O. Box 352, Alto, Ml 49302
Telephone: 616-622-4968

[m el

www.cubexquads.com

Still Struggling With
Your 20-Year-Old
Repeater Controller?

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories

Ar com

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com
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Hear the weakest signals on
VHF and UHF. Learn how at

7o+ MILLIWATTS
7 KILOWATTS™

Semiconductors
for Manufacturing
and Servicing

Communications
Equipment

« RF Modules |
~“Semiconductors

‘e Transmitter Tubes

* ¥ 3 .

-\\u

K'*‘*‘ﬁ

Se Habla Espaiol « We Expor!

Phone: 760-744-0700

Toll-Free:  800-737-2787
(Orders only) 800-RF PARTS

Websit:  www.rfparts.com

Fax: 760-744-1943
888-744-1943

Email: rfp@rfparts.com

RF PARTS

C OMPANY
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Amateur Radio has been an importa‘nf part.of your lifes
— from being on the air, to volunteering in your community,
building lifelong friendships, and even defining careers, .
no other avocation provides so much enjoyment. f-,{‘ .

SIS

AN

Now, you can give back to the hobby that has so greatly
enriched your life. By remembering ARRL in your estate
plans, you will help sustain all that ARRL does to
advance and support Amateur Radio.

Simply include ARRL as a beneficiary in your Will,

Life Insurance, Retirement Plan or Life Income Plan,
and ARRL will face the future in a strong financial
position, continuing to provide the very best in Amateur
Radio services and programs. For more information on
making a planned gift to ARRL or the ARRL Legacy Circle,
please visit www.arrl.org/arrl-legacy-circle or contact A
Melissa Stemmer at 860-594-0348 or mstemmer@arrl.org !

If you have already included a commitment to ARRL .
in your estate plans, thank you! When you notify the
ARRL Development Office of your gift, you will be
acknowledged in The ARRL Legacy Circle. o
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R PlugN'Play Package
Programmed with the most popular
talk groups on Brandmeister and

your state-wide talk group.

Visit the link or call the
number helnw to learn mnrel

Push-to-talk DVMEGA Hotspot

Button >
T0 LEARN MORE VISIT:

www.bridgecomsystems.com/gqoodtimes
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Escape with the

On or off the roadpkenwood s TM-281A is a mobile radio you can always count on.

et

| TM-281 KENWOOD MENU —

As tough as nails, this MIL-STD-compliant transceiver delivers powerful performance, excellent audio clarity,
and a host of advanced features. It offers superb operating ease day or night thanks to the large backlit LCD
and illuminated keys. So the next time you take off, take the TM-281A.

K E N WO O D Customer Support: (310) 639-4200 g‘ﬁ
Fax: (310) 537-8235 wvaw.kenwood.com/usa

ADS#01615 Scan with your phone to
download TM-281A brochure,




